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Mated With Titan 2 



D To take apart and put together; 
everyone has his own ideas of how 
to use Voi-Shan Quick Release Pins 
—the versatile fastener that gets 
into places you least expect. Easy 
into place, holds fast, locks and 
won't budge, until you want it to. 
Then, out— just as quick— works 
every time and safe too. That's 
engineered dependability; just what 
you have come to expect from Voi- 
Shan products — quality that’s 
superior and doing the job better. 
Simpler too in many cases and with- 
out fuss, because it has been tested 



. . . tested beyond any average 
requirements of specifications . . . 
it's Voi-Shan's way of making sure. 
O Feel that "click" of positive 
action, press the button; simple, 
time after time for repeated use 
whenever assembly and disassem- 
bly must be accomplished on me- 
chanical units without the delay of 
conventional fastening methods. 
No loose parts, either, and quick 
release pins can be attached by lan- 
yard or chain to nearby structures. 


O Voi-Shan is your ready source for 
a variety of styles such as— Button. 
Ring, “T” and "L" handles, single 
and double acting types for shear 
and tension loads. Detent Quick 
Release Pins provide an econom- 
ical solution for your high shear 



problems. Rugged collapsible 
structures, adjustable spars, hoist 
legs, and many other installations 
can be immediately assembled or 
disassembled without tools. Heavy 
duty ground equipment pins hold 
temporary assemblies, often using 
existing bolt-holes, for transporta- 
tion during relocations. Rocket en- 
gine ground crews depend on this 
type of pin for swift, sure handling 
of heavy parts. On the other hand, 



small packages of valuable elec- 
tronic instruments are carefully 
assembled and disassembled at 


will by smaller size pins: versatility 
and constant usage are important 
features. Difficult accessibility to 
holes in restricted areas, in corners 
or close-by obstructions, is usually 
overcome by a choice of handle 
types. (See illustrations.) 

O As always in the Voi-Shan prod- 
uct performance picture— consid- 
erable research and successful 
development join with craftsman- 
ship and long experience before the 
Voi-Shan stamp of approval goes 
onto the product itself. 

□ Manufactured to NAS standards 
in quality steels to meet the tough- 
est environmental conditions, this 
Voi-Shan product is in stock for 
immediate delivery, upon receipt of 
your order— in all popular diam- 
eters and grip lengths. Special sizes 
for your individual design needs are 
produced on very short lead time. 



uses you can find for Voi-Shan 
quick release pins and for availa- 
bility charts, test reports, brochures 
and other descriptive literature 
write on your letterhead to: 



VOI-SHAN MANUFACTURING COMPANY 

A DIVISION OF VSI CORPORATION, 8463 Higuera Street, Culver City, California 



% 
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why a strap-down inertiai. system? because it conserves space, weight and dollars . . . and is readily 
adaptable to advanced sensors. It is inherently free from “gimbal-lock” The strap-down system, 
developed under sponsorship of Aeronautical Systems Division, AFSC, USAF, offers 

the added advantages of the extreme reliability proven in solid-state computers. As 
graphically demonstrated above, the strap-down system has freedom of form factor. Ours is the 
one company comprehensively qualified to handle advanced assignments in this field, from ini- 

dal concep t to produaioo. FORD INSTRUMENT CO. □ DIVISION OF SPERRY RAND CORPORATION 
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Here’s howto untangle 
your wiring problems 


Throw away your old ideas about 
wiringl For now, you can replace 
the most complicated mass of con- 
ventional wires with a single en- 
gineered component— flexprint® 
flexible printed circuitry. It lets you 
take entirely new directions in the 
design of electrical and electronic 
assemblies . . . create packaging 
innovations never before possible. 

With FLEXPRINT circuits you can 
shrink the size of your equipment 
to as little as 25%, reduce weight to 
as little as 50%. flexprint circuits 
can be rolled, folded and pre- 


formed to fit the shape of any 
package. They provide more re- 
liability than traditional wiring — 
and, they save you time and money 
all along the line. 

flexprint circuits consist of 
thin, flat conductors custom- 
etched to desired length, layout 
and current-carrying capacity to 
meet your exact specifications. 
These conductors are then per- 
manently bonded with heat and 
pressure between two thin sheets 
of flexible insulating plastics that 
meet your dielectric and environ- - 


mental requirements. 

Find out how FLEXPRINT circuitry 
can untangle your wiring problems 
and contribute to your quality- 
improvement, cost-reduction and 




rizatio 


progra 


. For 


information about the w 
range of applications for flexprint 
circuitry, write to FLEXPRINT Prod- 
ucts Division, Dept, aw-6, Sanders 
associates, INC., Nashua, N. H. 



CREATING NEW DIRECTIONS IN ELECTRONICS 


AEROSPACE CALENDAR 


Angl’fl'a+^luidanee and Control Confcr- 


Aug. 14-16— Fifth Bicnnfe 
Symposium. Northwest 
American Institute of 


Aug. 19-21 - Astrodynamics Conference, 

Astronautics. Yale University, New Haven. 
Aug. 19-21—196? Cryogenic Engineering 
Conference. Boulder. Colo. Sponsors: 
if Colorado; NBS Cryogenic 


ermg 


Labors 


Aug. 20-23-196? Western Electronic Show 
and Convention (WESCON), Cow Pal- 
ace, San Francisco. Calif. 

Aug. 26-28— Simulation for Aerospace Flight 
Conference. American Institute of Aero- 
nautics and Astronautics. Deshler-Hilton 
Hotel, Columbus, Ohio. 

Aug. 26-28— Conference on Physics of Entry 
into Planetary Atmospheres, American 
(Continued on page 6) 




Miniature AG ASTAT® time /delay/relay 
offers more features than ever before! 


Outstanding reliability, high repeat accuracy, small size. These fea- 
tures make the improved Miniature acastat time/delay/relay the ideal 
timing instrument for aerospace applications. 

The new acastat offers design engineers a combination of advan- 
tages never before available in a single timer package! Repeat accuracy 
is ±5%. Ambient range has been increased to +180F. And, gold-bonded 
contacts handle up to 10 amps, ac or dc, with greater reliability and 
longer operating life. 

Ease of adjustment is another feature. The exclusive acastat dial 
head is used to set time delay. Nine models provide a total span from 
.03 sec. to 3 min.— with delay on pull-in or drop-out. Pneumatic timing 
provides repetitive accuracy independent of voltage variations or am- 
bient changes. 

A variety of mountings, terminal types and operating voltages pro- 
vide flexibility. Supplied in hermetically-sealed 
or unsealed housings to meet all applicable mili- 
tary specifications. 

Since its introduction in 1956, the miniature 
acastat has been specified by every major aero- 
space contractor. To find out more about this 
superior timing instrument write acastat— lead- 
ing producer of time/delay/relays for over 30 
years. Department M3-17. 

AGASTAT 

TIMING INSTRUMENTS 

ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION ■ ELIZABETH, NEW JERSEY 
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to simplify waveform comparison applications... Type 502 A 

■ To measure stimulus and reaction on the same time base ■ To measure 
transducer outputs, such as pressure vs. volume ■ To measure phase angles 
and frequency differences ■ To measure plots of X-Y curve-tracing presenta- 
tions ■ To measure other characteristics of low-level displays. 



FEATURES 

■ 2 identical vertical amplifiers 

■ 17 calibrated steps of sensitivity 


■ 4 steps of sweep magnification 

■ Continuously adjustable sweep 
and sensitivity controls 

■ Push-button beam finders 


■ 21 calibrated sweep rates ■ Intensity-balance control 


MAIN PERFORMANCE CHARACTERISTICS INCLUDE: 

■ Passbands from dc-to-50 kc. minimum, lo dc-to-1 Me maximum • Calibrated Vertical 
Sensitivity in 17 steps from 100 jxv/cm to 20 v/cm, both amplifiers • Calibrated Sweep Rango 
in 21 rates from 1 psec/cm lo 5 sec/cm • Variable. Uncalibraled, Sensitivity and Sweep 
Range Controls • 2X, 5X, 10X, or 20X Sweep Magnificalion • Flexible Trigger Facililies • 
Amplitude Calibrator • Electronically-Regulated Power Supplies 

Type 502A Oscilloscope U. 3. Sales Price l.o.b. Beaverton. Oregon. $1050 

FOR A DEMONSTRATION, PLEASE CALL YOUR TEKTRONIX FIELD ENGINEER 


Tektronix , Inc. 

P. 0. BOX BOO ■ BEA VERTON. OREGON / < Area Code S03I Mitchell 4-0161 • TWX: 503-291 -6 BOS • 
Telex: 036-691 • Cable: TEKTRONIX • OVERSEAS DISTRIBUTORS IN 27 COUNTRIES 


(Continued from page S) 

Institute of Aeronautics and Astronautics. 
Massachusetts Institute of Technology, 
Cambridge, Mass. 

Sept. 8-11— International Symposium on 
High-Temperature Technology, Asitomar, 
Calif. Sponsor: Stanford Research Insti- 

Scpt. 8-11— Annual Meeting, Air Industries 
Assn, of Canada, Manoir Richelieu, Mur- 
ray Bay. Quebec. 

Sept. 9-1 1 — Seventh National Convention 
on Military Electronics, Institute of 
Electrical and Electronics Engineers, 
Shoreham Hotel, Washington, D. C. 

Sept. 9-12— 18th Annual Instrument-Auto- 
mation Conference & Exhibit, Instrument 
Society of America. McCormick Place, 
Chicago. 111. 

Sept. 10-12— National Symposium on Space 
Rendezvous, Rescue and Recovery. Ed- 
wards AFB, Calif. Sponsors: American 
Astronautical Society; Air Force Flight 
Test Center. 

Sept. 10-12— New York University's Third 
Annual Air Transport Conference, Wash- 
ington Square Center, New York. N. Y. 

Sept. 11-15— 17th Annual National Con- 
vention & Aerospace Panorama, Air Force 
Assn., Sheraton-Park and Shoreham Ho- 
tels. Washington, D. C. 

Sept. 16-18— International Aviation Re- 
search and Development Svmposium, At- 
lantic Citv. N. J. Sponsor: FA A. 

. . W 

Sept. 19-20— Third Annual Conference on 
Environmental Effects on Aircraft Sys- 
tems. U. S. Naval Air Turbine Test Sta- 
tion. Trenton. N. J. 

Sept. 20-21-1 1th Annual Conference on 
Communications (Microelectronics). In- 
stitute of Electrical and Electronics En- 
gineers. Hotel Roosevelt, Cedar Rapids, 

Sept. 20-29— Ninth Annual Houston Inter- 
national Trade & Travel Fair. Sam Hous- 
ton Coliseum, Houston, Tex. 

Sept. 23-25— Symposium on Aeroelastie and 
Dynamic Modeling Technology. Billmure- 
I Tilton Hotel. Dayton, Ohio! Sponsors: 
Air Force Systems Command's Aeronauti- 
cal Systems Div.; Aerospace Industries 

Sept. 23-27— National Aeronautic and Space 
Engineering and Manufacturing Meeting 
and Display, Society of Automotive Engi- 
neers. Ambassador Hotel, Los Angeles. 

Sept. 23-27 — International Telemetering 
Conference, Savoy Place, London. Eng- 
land. Sponsors: institution of Electrical 
Engineers (London): American Institute 
of Aeronautics and Astronautics; Institute 
of Electrical and Electronics Engineers; 
Instrument Society of America. 

Sept. 24-26—1 6th Annual Convention and 
Aircraft Show. National Business Aircraft 
Assn,, Shamrock-llilton Hotel. Houston. 
Tex. 

Sept. 25-26— Second Annual Symposium on 
the Physics of Failure in Electronics. Chi- 
cago, 111. Sponsors: Rome Air Develop- 
ment Center; Armour Research Founda- 


Tektronix Field Offices are located in principal cities throughout the United Stales. Please 
consult your Telephone Directory • Tektronix Canada Ltd: Field Offices in Montreal, Quebec • 
Toronto(,Willowdale)Ontario. Tektronix Ltd., Guernsey, Channel Islands 


Sept. 26-Oct. 1— 14th Congress, Interna- 
tional Astronautical Federation, Paris. 
(Continued on page 7) 
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(Continued from page 6) 

Sept. 27-28— Society of Experimental Test 
Pilots’ Seventh Annual Report to the 
Aerospace Profession and Awards Ban- 
quet, Beverly Hilton Hotel, Beverly Hills. 

Sept. 30-Oct. 1— Manned Interplanetary Ex- 
ploration Meeting, American Institute of 
Aeronautics and Astronautics, Cabana 
Motor Hotel, Palo Alto, Calif. 

Sept. 30-Oct. 2— Canadian Electronics Con- 
ference, Institute of Electrical and Elec- 
tronics Engineers, Exhibition Park, To- 
ronto, Canada. 

Oct. 1-3— Eighth National Svmposium on 
Space Electronics. Institute of Electrical 
and Electronics Engineers, Fontainbleu 
Hotel, Miami Beach, Fla. 

Oct. 1-3— National Aerospace Nuclear Safety 
Topical Meeting. American Nuclear So- 
ciety, Albuquerque, N. M. Co-sponsors: 
Los Alamos Scientific Laboratory; AEC 
Albuquerque Operations Office; AF Spe- 
cial Weapons Center; AF Directorate of 
Nuclear Safety; Sandia Corp.; University 
of New Mexico. 

Oct. 2-4— National Assn, of Air Traffic Spe- 
cialists, Slicraton-Oklahoma Hotel, Okla- 
homa City, Okla. 

Oct. 7-9— Ninth National Communications 
Symposium, Institute of Electrical and 
Electronics Engineers. Hotel Utica. Utica. 

Oct. 7-11— International Air Transport Assn. 
19th Annual General Meeting, Rome, 
Italv. 

Oct. 8-10— 10th Annual Air Force Science 
and Engineering Symposium, Air Force 
Academy, Colo. Sponsors: Office of Aero- 
space Research; AFSC. 

Oct. 9-11— 21st Annual Aerospace Electri- 
cal /Electronics Conference, Aerospace 
Electrical Society, Pan Pacific Auditor- 
ium. Los Angeles, Calif. 

Oct. 13-17— 1 6th Annual Meeting and Con- 
ference. Airport Operators Council, 
Roosevelt Hotel, New Orleans, La. 

Oct. 14-16— Eighth Annual Exposition and 
Symposium, Air Traffic Control Assn., 
Statlcr Hilton Hotel, Dallas, Tex. 

Oct. 15-18— Eighth Symposium on Ballistic 
Missile and Space Technology, Naval 
Training Center, San Diego, Calif. Spon- 
sors: AF Space Systems Div.; AF Ballistic 
Systems Div.; Aerospace Corp. 

Oct". 16-18— Tenth National Vacuum Sym- 
posium, American Vacuum Society, Stat- 
fer Hilton Hotel, Boston, Mass. 

Oct. 17-18; Oct. 21-22-Ninth Anglo- 
American Conference, American Institute 
of Aeronautics and Astronautics-Canadian 
Aeronautics and Space Institute-Royal 
Aeronautical Society. Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
(Oct. 17-18). Queen Elizabeth Hotel, 
Montreal, Canada (Oct. 21-22). 

Oct. 21-23— Tenth Annual East Coast Con- 
ference on Aerospace and Navigational 
Electronics, Institute of Electrical and 
Electronics Engineers, Emerson Hotel, 
Baltimore, Md. 

Oct. 22-24— Conference on Expandable 
Structures, National Cash Register Co.’s 
Sugar Camp, Dayton, Ohio. Sponsor: 
Aeronautical Systems Division’s Propul- 
sion and Flight Dynamics Laboratories. 

Oct. 23-25— Annual Meeting. Human Fac- 
tors Society, Ricky’s Hyatt House, Palo 
Alto, Calif. 



duct couplings 



If your concern includes the reliability of pneumatic duct couplings in 
aerospace applications, take a look at the Janitrol line. Janitrol bleed 
air couplings have industry-wide acceptance because they provide vir- 
tually 100% sealing with low nut torque; lower stresses mean higher 
reliability. Absolutely no gaskets are required. For the ultimate in safety 
specify Dubl-Lock® couplings that seal even if the bolt is disconnected. 
Janitrol clamps, flanges, duct supports and other hardware are used in 
the 707, 880, 990, DC-8, F-105D, F4H, F-110, F8U and other high 
performance aircraft. 

Janitrol standard and Dubl-Lock couplings are described in our 56- 
page catalog, a valuable reference for designers. 

Janitrol also designs and builds couplings for special applications — 
extreme high temperature and pressure, and cryogenics. Request catalog 
JA 142 from Janitrol Aero Division of Midland-Ross Corporation, 4200 
Surface Road, Columbus 4, Ohio. 


m 


JANITROL AERO DIVISION 

midland-Ross Corporation 
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Airborne and missile environments 
make extraordinary demands on the 
performance and life of TWT's. Per- 
haps this is one of the reasons why 
few manufacturers have the capabil- 
ities for design and production of 
TWT's for such applications. Even 
fewer have the knowledge of mate- 
rials and techniques required to man- 
ufacture small, lightweight TWT's 
with octave bandwidths. Raytheon 
offers TWT's that feature this broad- 
band operation combined with a 
power capability of 1-KW peak p ulse 
at high duty cycles. 

This is among the important rea- 
sons why Raytheon is often called 
upon to develop, design and manufac- 
ture both low- and high-power TWT’s 
for airborne and missile applications. i 

Your Raytheon Sales Engineer is 
ready to help you select the tube 
best suited to your needs. 

Raytheon Company, Microwave 
and Power Tube Division, Waltham 
54, Massachusetts. 


RAYTHEON 

TWT’Sfor 

AIRBORNE 

MISSILE 

ENVIRONMENTS 
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EDITORIAL 


NASA's Bumpy Budget Road 


As we predicted last January (AW Jan. 28, p. 21). the 
National Aeronautics and Space Administration's Fiscal 
1164 budget is traveling a bumpy road through the legis- 
lative maze on Capitol Hill. Prospects that it will escape 
serious surgery are remote. The big problem facing the 
agency is whether these congressional cuts will be so 
drastic or so strategically placed that they will cripple 
its primary manned space flight effort in the Gemini and 
Apollo programs. 

It is already becoming apparent that NASA Admin- 
istrator James E. Webb made a tactical error when lie 
refused late last year to request a S400-million supple- 
mental to the Fiscal 1968 budget to support the manned 
space flight program. Webb's strategy in vetoing this 
supplemental when it was urged by his Manned Space 
Flight Director Braincrd Holmes was to wait for the 
Fiscal 1964 budget and come in with a slightly higher 
increase supported by President Kennedy. Unfortunately, 
three factors have combined to tarnish the glitter that 
tactic might have once offered. First, the mood of Con- 
gress has changed regarding the NASA program in gen- 
eral. Second, the influence of President Kennedy in 
pushing through his key legislation has also waned. An 
unpredictable factor was the death of Sen. Robert Kerr 
(D.-Okla.), the most powerful individual in the Senate 
and a strong backer of both NASA and Webb. 

Third, the financing requirements of the manned space 
flight programs have grown significantly since the Fiscal 
1964 budget was organized, so that even if it were ap- 
proved by Congress without any cuts it would still fall 
substantially short of the support needed to keep Gemini 
and Apollo moving at their maximum technical pace. 
Adding this deficiency to the cuts proposed by the House 
Science and Astronautics Committee will mean that the 
slippage already painfully evident in Gemini will begin 
to hit Apollo before 1965. 

Questionable Expenditures 

The House Science and Astronautics Committee mem- 
bers’ generally did a responsible and earnest job in han- 
dling the NASA authorization bills. But we think they 
really slipped a cog in their current slash at the Apollo 
program. Ws do not regard the NASA Fiscal 1964 
budget proposal with the same sacrosanct air as docs Ad- 
ministrator Webb. We agree with the House group that 
it could stand some intelligent pruning. 

We think a good place to begin is in the pseudo- 
sociological activity that NASA is generating with uni- 
versities. The recent exposure of grants ranging over 
SI 00,000 each to the University of Colorado to study 
die impact of the space program on the town of Boulder 
(population 40,000); to Columbia University to study 


how NASA is communicating to press, radio and tele- 
vision. and to the University of Chicago to studv the 
impact of science and technology on the economy and 
the public in general offers a fertile field for congres- 
sional analysis. We doubt that the disappearance of these 
activities from the NASA budget would slow space tech- 
nology in the slightest. In fact, they are disturbing symp- 
toms of what many critics of the national space program 
cite as “intellectual lcaf-raking." Another eyebrow-raiser 
is the S 30,000 contract to Space Technology Labora- 
tories to study the organization of the NASA manual 
space flight program at the very time it has appointed 
STL’s chief of research to run the program. 

But the House committee apparently paid little atten- 
tion to these activities and laid about with its machete in 
the very heart of the Apollo program with slashes that 
would materially delay delivery of Apollo command and 
service modules, wipe out Saturn engine test stands and 
seriously hamper the development of adequate Apollo 
launch facilities on Merritt Island (AW July 22, p. 3221. 
These types of cuts should not be allowed to stand. It 
is a tough enough job for all of the people now working 
in the Apollo program to achieve their technical goals 
within the schedules required, using all of the resources 
and skills available, without having some congressmen 
cut straight to the heart of NASA’s major technical effort 
avoiding anv attempt to curb the academic boondoggling 
that NASA is doing with $100,000 ladles. 

Ill-Timed Venture 

If Congress is really interested in paring the space 
program down to its technical essentials, we recommend 
they explore the funds that NASA has been spending 
to find out what technological fallout there has been 
from its research programs and how these might be 
spoon-fed to industry. This is certainly a worthy goal, 
but it is questionable whether the amounts being poured 
into this effort could not be better allocated now to the 
work which will produce the technical fallout. 

There are some indications that the Senate will take 
a more intelligent look at the House committee’s work 
and restore most of the critical technical cuts (see p. 15). 
This certainly must be done if the Apollo program is 
to avoid any more of the management-imposed slow- 
downs that have already afflicted Gemini. 

We think Congress is on the right track in taking a 
critical look at the Fiscal 1964 budget of NASA. But we 
are surprised that they have ignored so many of the obvi- 
ous places to cut without hurting anything more than 
some professorial feelings, and have instead concentrated 
on kicking the props from under the basic Apollo hard- 
ware and test facilities. —Robert Hotz 
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When a new time code is introduced... 



this plug-in module 
is all you need 


to bring your 
Astrodata universal 
tape search system 
up to the minute 


...to forestall system obsolescence 




Astrodata Model 6222 Universal Automatic Tape Search 
System has been designed to prevent system obsolescence 
each time a new time code format is introduced. Circuitry 
common to all time code translating is built into the system 
—circuitry peculiar to each time code is built into individual 
plug-in modules. 

When working with IRIG, NASA, AMR and other formats 
already in existence, you merely insert the appropriate plug-in 
module to change from one code format to another. When a 
new time code format is introduced, it is necessary only to 
add a corresponding plug-in module. 

All solid-state construction, using exceptionally conservative 
design criteria, gives you maximum protection against down- 
time. More than 40 systems have been installed to date. All 
customers report excellent operation . . . names on request. 
Considerable savings accrue to users because of Astrodata’s 
years of experience in the design and manufacture of time 
code generation, translation, telemetry and tape search sys- 
tems combined with a modular approach that permits many 
engineering and production economies. 

Astrodata produces a complete line of timing instrumentation. 
Write today for your copy of the new tape search brochure, 
or contact your nearest Astrodata representative. 


ASTRODATA. IlffC. 


240 EAST PALAIS ROAD • ANAHEIM, CALIFORNIA • PHONE: (714) 772-1000 


WHO'S WHERE 


In the Front Office 

William J. Pattison. vice president-sales 
for The Garrett Corp., Los Angeles. Calif.. 
elected a director. Also: K. B. Wolfe, 
senior vice president of the corporation; 
James V. Crawford, vice president and 
manager, Garrett's AiRcscarch Manufactur- 
ing Div. (Los Angeles); Ivan Speer, vice 
president. AiRcscarch Manufacturing Div. 
of Arizona. 

Maj. Gen. Thomas Cebcm Musgrave, Jr. 
(USAF. ret.), a director. All American En- 
gineering Co., Wilmington, Del. (AW, 
July S, p. 15). 

George R. Galipcau, president. Van 
Ditscn Aircraft Supplies. Minneapolis. 
Minn., and William L. Carolla. vice pres- 
ident and general manager. G. B. Van 
Duscn continues as chief executive officer 
and hoard chairman. 

J. Paul Walsh, president. The Matrix 
Corp., Arlington. Va. 

Mortimer Rogoff, director-data systems, 
International and Telegraph Corp., New 
York. N. Y., and also a vice president of 
ITT' Europe, Inc. Also: Joseph C. Ceva, 
vice president-marketing. Federal Electric 
Corp., and Famr B. C. Martin, vice presi- 
dent and director. Early Warning Systems 
Div.; John E. Gaffney, vice president and 
director of Administration. International 
Electric Corp., and Michael J. Samck, vice 
president and director of data products. 

William C. Purple. Jr., vice president 
and general manager, Melpar. Inc., Falls 
Church. Va. Also: Charles B. Ravbuck, 
vice president-engineering; Lincoln Brown, 
vice president-contract management. 

Robert Jcrrctt. Jr., vice president-finance. 
Edgerton. Genncshansen and Grier, Inc.. 
Boston. Mass. 

Edward C. Lund, vice president and gen- 
eral manager. Honeywell's Ordnance Div.. 
Hopkins, Minn., succeeding Clyde A. Par- 
ton now assigned to executive headquarters 
to handle special corporate assignments. 
Saul Kurlat. vice president-planning, Tech- 
nical Operations Research, Burlington. 
Mass., and Dr. Donald W. Meals, vice 
president-system sciences. 

W. N. Hall, vice president and general 
manager. Aircraft Service Div,, Fairchild 
Stratos Corp., St. Augustine. Fla. 

John Arasim, Jr., and Geoffrey Ethcring- 
ton, vice presidents, Sparton Corp., Jack- 
son. Mich. Mr. Arasim is general manager 
of Sparton Southeast. Inc., and Mr. Etlicr- 
ington is general manager of Sparton Man- 
ufacturing Co. 

Dr. Charles E. Duke, executive vice 
president. HRB-Singcr. Inc.. State College, 
hi., and Copt. J. S. Holtwick (USN, ret.), 
vice president-administration and manage- 

Frank R. Stevens, executive vice presi- 
dent, Spectran Electronics Corp.. May- 
nard. Mass. Also: Edward J. Neville, Jr., 
vice president-marketing; Jameson B. Fiu- 
iicr.ni. manufacturing manager. 

The Air Ministry (U. K.) has announced 
that Air Vice-Marshal J. E. Johnson will 
become Air Officer Commanding. Air 
Forces Middle East, Aden, effective Oc- 
tober, 1963. 

(Continued on p. S9) 


INDUSTRY OBSERVER 

► Request for proposals in Air Force Space Systems Div.'s manned orbiting 
space station systems study (MC)SSS) was to be issued late last week. The 
study, projected to establish preliminary system design, will deal with a 
station which will have an orbital life up to five years and which will be 
supplied by modified Gemini, Apollo or X-20 (Dvna-Soar) vehicles. Station 
probably will be oriented for support of, or participation in missions for 
inspection and destruction of hostile satellites, command functions, recon- 
naissance and surveillance, and anti-ICBM action. The study also will 
investigate the capability of the orbiting system to provide its own defense. 

► New metal alloy containing approximately 90% beryllium and 10% 
aluminum has been developed by Lockheed Missiles and Space Co. First 
application of the lightweight metal probably will be in the structure of an 
Agena space vehicle. Applications also arc seen for Polaris fleet ballistic 
missiles. 

► Stanley Aviation Corp., Denver, Colo., has offered to fund and build two 
encapsulated-scat escape systems, similar to those used in the General 
Dynamics B-58. for the McDonnell IMB if Navy will evaluate the system 
for possible future installation. The proposal has received a cool reception 
at BuWcps, but considerable interest at lower levels. Air Force also is con- 
sidering the system for its F-4Cs, but probably will not install them if Navy 
turns the proposal down. 

► First firing of a missile for Anny's Air Defense System for 1970 (AADS- 
70) is programed for April, 1966. Selection of the contractor from among 
the prime bidders— Raytheon, Hughes and RCA— is not expected until 1964. 

► Contract award is expected early this week in the Advanced Research 
Projects Agencv's I J ibex (high-accclcration booster experiment) program, 
which is expected to be funded at S20-S30 million for two years of research 
involving 10-20 full-scale missile firings. The program is projected to explore 
the feasibility of a hardpoint defense concept. It also may establish a pattern 
for suburban defense and for ARPA's scheme for terminal interception of 
ICBMs. Three of the bidders— Boeing, Douglas and Lockheed— were asked 
to revise their original proposals. 

► Selection of a development contractor for the medium-altitude communi- 
cations satellite is scheduled for Oct. 1, following submission of Phase 1 
reports bv General Electric Co. and a Philco-Spacc Technology Laboratories 
team in Air I''orcc Space Systems Div.’s competition. Development engi- 
neering inspection will be held two weeks later. Production of two satellites 
per month is expected to be initiated in December. Total program cost is 
set at about $50 million. 

► Infrared sensing equipment for the Midas early warning satellite has 
demonstrated an extremely good capability for discriminating between launch 
signatures and distinctive background effects in recent tests. 

► Wind tunnel tests for obtaining heat transfer data on an aerospace plane 
configuration arc scheduled for this Slimmer in a company-funded study 
which is being conducted by McDonnell Aircraft Corp. 

► Studies of a sea-launched ballistic missile concept recently were added to 
Air Force Ballistic System Div.'s extensive investigations of advanced ballis- 
tic missiles (AW Nov. 5, p. 103). The concept envisions mounting missiles 
in launchers aboard a submersible platfonn which would be manned by a 
small crew and kept secreted in inland or easily accessible waterways. Gen- 
eral Dynamics/Astronautics and Lockheed arc conducting the studies, which 
consist of reviewing ballistic missile concepts that might make new types of 
ICBMs available for deployment in the 196S-74 period. 

► Australian military teams arc studying procurement of new aircraft— includ- 
ing British Aircraft Corp.'s TSR.2, General Dynamics/Grumman F-lll, 
North American A-5 and McDonnell F-4— to modernize tlicir current air 
force inventory. 
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How to get in a bind, it isn’t enough simply to tie components together. They must function 
as one. Systems integration is the ability to focus diverse technologies and skills in a single direction 
... to smooth transitions from equipment to equipment ... to answer the whole problem with the whole 
functioning system. □ This Sperry technical management capability is seen in Army’s 
Sergeant missile and USAF’s ARIS missile range ship programs; in navigation as Navy’s 
Polaris navigation sub-system manager; in Sperry’s avionics systems, providing advanced I 
flight control for craft from the DC-8 to the spaceborne Dyna-Soar; and in radar and 
Anti-Submarine Warfare systems. □ Every major defense and space project demands 




Congress at Mid-Course 


House Setting Pace 


NASA Budget Bills 


CAB, FAA Budgets 


Added SST Interest 


Washington Roundup 

Congress is passing the mid-year mark with most of the biggest legislative issues 
confronting the aerospace industry still undecided, and, in some cases, untouched. 

Prevailing attitude on Capitol Hill is that it will be almost an all-year session any- 
how, so why rush? Also, there is a heavier accent on the recent trend of Congress to let 
the White House supply the leadership rather than insist on committees taking matters 
into their own hands. 

With the Kennedy Administration so occupied with such priority items as civil 
rights and tax legislation, there is little White House push left for bills vital to the 
aerospace industry but of secondary importance to the President and his leaders in 
Congress. 

This combination of circumstances finds the Congress pretty much limiting itself 
to the necessary legislation— like providing money to mn the government. Even here, 
things arc slow. Committees have let Fiscal 1964 arriv e without voting the funds needed 
bv such important agencies as the Defense Dept, and National Aeronautics and Space 

Procedure demands that the House and Senate first authorize funds and then go 
through the whole committee process again before voting the actual appropriations. 
I'lic House sets the pace since it acts first on money bills. 

Both the House and Senate have gone through the authorization process for Fiscal 
1964 Defense Dept, funds, but the appropriations measure is still awaiting committee 
action in the Senate. There, Chairman Richard B. Russell of the Defense Appropriations 
Subcommittee is reads to move as soon as it is decided whether to hold the usual reclaim! 
hearings, in which Defense Dept, leaders protest 1 louse cuts in their budget. Defense 
Secretary Robert S, McNamara accepted so many of the cuts and sent up such detailed 
justifications for those restorations he did request that there definitely will not be anv 
extensive reclaim hearings, if any at all (see p. 20). This means the Senate bill can be 
sent to the floor within the next several days since the regular hearings arc finished. 

NASA’s money bills arc further from completion. Chairman George P. Miller 
of the House space committee will not get the rule needed to put the authorization bill 
on the floor until this week. This delays the vote until at least the coming week. 

Senate space committee is about finished restoring many of the cuts made bv its 
House counterpart, often with the encouragement of the House cutters who feci 
they went too far in some cases. NASA leaders themselves are lobbying harder than 
ever before for restoration of the cuts (AW July 22, p. 322). 

But the more important question to NASA is how much money Congress will 
actually appropriate. Here the big worry is dour Chairman Clarence Cannon of the 
House Appropriations Committee. He feels the whole space program is little less than 
a boondoggle, and will press to outdo the S4S9-million cut the House authorization com- 
mittee made in the NASA budget. Neither the House nor Senate NASA appropri- 
ations committees has even held hearings. They are waiting for the authorization bill. 

Civil Aeronautics Board, Federal Aviation Agency and NASA budgets arc all 
wrapped together in one independent offices appropriations bill before being voted. 
Only the CAB budget has gone through the hearing process in both the House and 
Senate. FAA’s budget underwent hearings in the House last week but faces consider- 
able delay in the Senate because of the illness of Chairman Warren G. Magnuson of 
the Independent Offices Appropriations Subcommittee. 

Sen. Magnuson was hospitalized last week and treated for malaria. He is the key 
man in the Senate for the supersonic transport, since he is chairman of the Commerce 
Committee as well as the subcommittee which handles FAA’s budget. I le and other 
aviation leaders in Congress want FAA to spell out in greater detail just what the U. S. 
supersonic transport effort ultimately will cost and who will pav what. FAA’s request 
for S60 million in Fiscal 1964 to continue SST studies is the lesser concern. 

Chainnan Miller soon will inject his space committee into the SST controversy by 
looking at it from the scientific development viewpoint. Rep. Miller himself is con- 
vinced the U. S. transport must be faster than Mach 2. But his own inquiry may be 
slowed by a revolt brewing among the younger members who oppose his idea to reor- 
ganize the committee. Rep. Miller still plans to transfer several members from their 
more glamorous space assignments to special subcommittees overseeing the compara- 
tively dull work of the National Science Foundation and National Bureau of Standards 
(AW Feb. IS. p. 21). 

Long-promised Senate inquiry into overlapping routes of airline trunk carriers 
remains on the untouched list. Chairman Mike Monronev of the Senate Aviation 
Subcommittee has done little aviation work this year outside of readying the bill to 
extend the airport act, which expires next June 30, another three years. 

One burst of congressional energy is promised, however, by Chairman Melvin Price 
of the newly created research and development subcommittee of the House Armed Serv- 
ices Committee. He said his subcommittee is finally organized and will get down to 
work in August. His idea is to spend the rest of the year educating the subcommittee 
on military research and development by hearing top civilian and military officials. 

—Washington Staff 



U.S. Plans Air Fleet for Nuclear Testing 


Specially equipped aircraft could speed resumption 
of atmospheric blasts; action was spurred by treaty. 
By Katherine Johnsen 


Washington— Administration is expected to press development of an air 
fleet instrumented to diagnose nuclear explosions so that the U. S. will be 
prepared to resume atmospheric testing on short notice. 

The initialing of an agreement last week by U. S., Great Britain, and USSR 
banning atmospheric, underwater, and space testing has added urgency to 
the program, which was planned long before the Soviet Union’s recent change 
of attitude on a test ban after more than five years of fruitless negotiations. 


Atomic Energy Commission has pro- 
gramed SI 5 million to start develop- 
ment of the fleet. This will cover the 
cost of the instrumentation for two air- 
craft. Air Force will furnish the planes 
—probably an aircraft similar to the 
Boeing KC-135 tanker. It is estimated 
that about six aircraft would be re- 
quired to monitor each nuclear explo- 
sion adequately. 

Up to now'. AEC and USAF have 
only "fiddled around and shuffled 
papers" concerning the air fleet, ac- 
cording to Rep. Craig Hosmer (R.- 
Calif.), top-ranking Republican House 
member on the Joint Congressional 
Atomic Energy Committee. 
Administration Plan 

The so-called "fully air mobile weap- 
ons atmospheric test diagnostic fleet" 
now emerges as one key to the Admin- 
istration's self-protection plan for main- 
taining standby readiness to resume 
atmospheric testing at the push of a 
button. The other kev is ship-based in- 
strumentation to monitor and record 
the effects of nuclear explosions for 
weapons development. 

A land-based complex in the Pacific 


is so difficult and costly to maintain 
in readiness that it is considered almost 
impossible by AEC. Sensitive instru- 
ments arc eroded by fungus, salt air, hot 
weather and other natural tropical 
phenomena. Added to this is the prob- 
lem of permanently locating scientific, 
technical, and support teams in the 
isolated area. These problems would be 
averted by substituting air or ship 
fleets, or a combination of the two. 

AEC summed up its position on an 
air vs. ship fleet by stating that “each 
has its merits and demerits and these 
arc dependent on the type of explosion 
and the purpose of the explosion.” 

The Administration has committed 
itself to standby readiness with Sept. 1, 
1961, in mind. On that date, after a 
threc-vear voluntary moratorium on 
testing. USSR surprised the U.S. with 
a nuclear explosion that launched 15 
months of intensive atmospheric test- 
ing, during which major strides were 
made in weapons development. 

It was Apr. 25. 1962-almost eight 
months after the first Russian explo- 
sion— that the U.S. was in a position to 
explode the first of the six-month Domi- 


Nuclear Treaty Ratification Prospects 

Washington— U. S. Senate is expected to ratify a treaty banning nuclear testing 
underwater, in the atmosphere and space, but only after a long, hard fight. 

The first outspoken opposition— even before the treaty draft h 'd been initialed in 
Moscow— came from Rep. Craig Hosmer (R.-Calif.), of the Joint Congressional 
Atomic Energy Committee. His arguments were: 

• U. S. progress in high-yield, 30 to 100-megnton weapons will be paralyzed at a 
time when the Soviets already have achieved these capabilities. 

• U. S. progress in anti-missile defense will be cither greatly slowed down -r oaralvzcd 
completely at a time when, according to Soviet Chairman Nikita Khrushchev, the 
Soviets have solved the problem of anti-missile defense. 

• After U. S. laboratory and testing capabilities deteriorated, the Soviets would sud- 
denly abrogate the treaty and initiate an extensive test scries. 

Senate Foreign Relations Committee, which will have jurisdiction, appears inclined 
to favor ratification. Opposition is anticipated from members of the Armed 
Services and Atomic Energy committees. An Armed Services subcommittee, headed 
by Sen. John Stennis (D.-Miss.), has been gathering comprehensive data for several 
months on the hazards of a test ban (AW July 8, p. 23). 

Sen. Richard Russell (D.-Ga.). chairman of the Armed Services Committee, said 
that since the cessation of testing is “a matter of utmost significance to the military 1 
strength of the U. S. . . . we will have the Joint Chiefs of Staff testifying . . ." 


nic scries, at Christmas Island and 
Johnston Island in the Pacific. 

Since the beginning of 1963, USSR 
has abstained from nuclear testing. 
U.S. abstained from atmospheric test- 
ing, but continued underground test- 
ing of low and intermediate yield dc- 

The Administration's view is that the 
main risk involved in the draft treaty 
initialed last week is the possibility that 
the Soviet Union might suddenly abro- 
gate it after extensive secret prepara- 
tions for a scries of tests. 

The answer was given by' William 
Foster, director of the Arms Control 
and Disarmament Agency, in testimony 
to the Joint Congressional Atomic En- 
ergy Committee last March. He said: 

"We believe that by maintaining 
our own readiness to test, this risk can 
be minimized. In fact, an announced 
national policy of maintaining our 
readiness to test could act as a deterrent 
to Soviet abrogation. . . . We believe 
that it is possible to maintain standby 
readiness to test in the event a nuclear 
test ban treaty was concluded and it 
would be the intention of the govern- 
ment to do so to the best of its ability." 
Earlier Position 

The current Administration view 
contradicts the position expressed by 
President Kennedy in March, 1962, in 
his speech announcing the resumption 
of atmospheric testing. He found 
standby readiness "impossible." The 
President said: 

"In actual practice, particularly in a 
society of free choice, we cannot keep 
top-flight scientists concentrating on 
the preparation of an experiment which 

tain date in the future. Nor can large 
technical laboratories be kept fully alert 
on a standby basis waiting for some 
other nation to break an agreement. 
This is not merely difficult or incon- 
venient— we have explored this alterna- 
tive thoroughly, and found it impossible 
of execution." 

Foster explained to the atomic en- 
ergy committee that "President Ken- 
nedy on that occasion was addressing 
himself to those who were arguing that 
in spite of the Soviet test series we 
should continue to refrain from testing 
ourselves” and meanwhile continue 
seeking a ban agreement while main- 
taining our standby readiness. 

For the immediate future— probably 
at least a year— laboratories presumably 
can base significant analyses, experi- 
ments and extrapolations on data from 
the Dominic series which ended last 
November. It is also presumed that 
underground testing— omitted from last 
week’s draft treaty— will continue. 
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New Satellite Inspeetion Studies 

Air Force’s Space Systems Div. entered into negotiations last week with potential 
contractors for a new round of studies on space rendezvous and inspection for alien 
satellites. The studies are part of a revamped and broadened 706 (Saint) program 
(AW June 3. p. 33). 

One of the principal studies will center on a universal manned or unmanned 
module— a standard satellite module capable of maneuvering for rendezvous and 
inspeetion (AW Apr. 8. p. 29). Space Technology Laboratories and Boeing arc 
the likely choices for parallel studies of the universal module. 

An acquisition and target subsystem stndv appears earmarked for Westiiigliousc 
Electric Co. Tin's will explore several types of target sensing techniques, including 
conventional radio frequency ranging (radar), laser ranging and infrared detection. 
Westinghousc bad been a subcontractor on the original Saint inspection satellite 
program, for which it was to supply a target seeker evolved from the Bomarc missile 
program. Tire company also provides tile APQ 72 rendezvous radar for NASA’s 
Gemini spacecraft. 

Westinghousc also is in line for a study of imaging techniques for securing pic- 
torial information on non-cooperative targets of interest. Hughes Aircraft probably 
will get a study for a mass sensor to help determine, from mass measurements, 
whether a non-cooperative satellite is armed. 

Several companies currently are conducting studies for the Air Force under its 
satellite inspection program. These include Lockheed, Radio Corp. of America and 
Martin. Lockheed, for example, is investigating the use of its Agcna vehicle ns a 
platform from which to inspect and take measurements of alien space vehicles during 
a simple flyby. Other study contracts in the expanded program arc imminent. 


Three Ranger Hard-Landing Flights 
Eliminated: Four Others Delayed 


By Edward II. Kolciun 

Washington— U. S. space agency has 
chopped three Ranger hard lunar land- 
ing missions from the 1 96-4 flight sched- 
ule and will increase the interval be- 
tween the launch dates of the four 
remaining hard landers in the program. 
The six Ranger soft-landing payloads 
to be flown in 1965 are not affected. 

The three Ranger flights were elimi- 
nated because National Aeronautics and 
Space Administration and Jet Propul- 
sion Laboratory have determined that 
a flight schedule of seven Rangers and 
two Mariners cannot be met in a nine- 
month period. The schedule was set 
before the sweeping review of the 
Ranger program that was concluded last 
December (AW Dec. 24, p. 17) after 
the fifth successive Ranger failure. 
Launch Period 

The nine-month launch period begins 
in December when the next Ranger 
vehicle will be launched. The dense 
schedule had forced NASA to ask Air 
Force for the use of Pad 13 at the 
Atlantic Missile Range for Ranger and 
Mariner fliehts to alleviate the tight 
schedule on its Atlas Agcna Pad 12. 

The key factor in elimination of the 
three missions, however, is the realiza- 
tion of the technical, manpower and 
time problems that must be solved in 
order to improve the quality, reliability 
and design of Ranger. As a consequence, 


NASA now will launch a Ranger about 
every 60 days— instead of even 1 30 days 
—starting in December, and will be able 
to exploit the Mars window bv launch- 
ing Mariner flyby payloads in August 
and September. The Mariners will be 
assembled simultaneously on Pads 12 

Realignment of the Ranger flight 
schedule is the latest move resulting 
from the Ranger review. Since the re- 
view was completed last December, 
JPL Ranger management has been re- 
organized. an industrial support con- 
tractor. Northrop, has been selected, 
and approximately a dozen significant 
changes have been made in the space- 
craft. In addition, JPL has formed a 
central quality control organization re- 
porting to the director rather than to 
project managers as previously. 

Ranger's importance continues to 
grow because of the information it must 
contribute about the lunar surface be- 
fore the Apollo manned lunar landing 
can be made. The Lunar Excursion 
Module (LEM) landing gear, for ex- 
ample, cannot be designed with con- 
fidence until the makeup of the moon’s 
surface has been determined. 

With the present realignment of 
Ranger, the unmanned lunar explora- 
tion program is now designed to pro- 
ceed with these steps: 

• Hard-landing Ranger, to spot-check 
the lunar surface with television. This 
program is to be completed next year. 
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• Soft-landing Ranger, to extend the 
coverage area somewhat and return 
photo-facsimile data of the lunar sur- 
face, to be completed in 1965. 

• Soft-landing Surveyor to rcconnoitcr 
on the lunar surface, starting late 1964. 

• Orbiting Surveyor, to circle the moon 
while the rosing Surveyor is on the 
lunar surface. 

• Lunar reconnaissance module, which 
is as vet undefined. In concept, it is a 
backup method for reconnaissance of 
the moon in case there are long delays 
in the Apollo landing mission, if man 
cannot land on the moon, or if future 
national policy dictates that a manned 
lunar landing will not be attempted. 

Although JPL has built all Ranger 
payloads to date, it is not expected that 
the laboratory will be as heavily in- 
volved in the hardware in the future. 
The plan currently is for JPL to be 
building one system at all times to stay 
abreast of technology, and for contrac- 
tors to build the remainder. Northrop 
will build all six Ranger soft landers. 
Cortright View 

Edgar M. Cortright, depute director 
of NASA space sciences, said he con- 
siders the elimination of the three 
Rangers— designated RA-10, R.A-11 and 
RA-1 2— not a cancellation but a realign- 
ment and stretchout. The hardware that 
has been completed for these spacecraft 
will go to Northrop for incorporation 
into its block of vehicles. 

Cortright pointed out that a single 
lunar orbitcr can obtain 500.000 times 
the coverage of the moon’s surface as a 
Ranger up to the resolution of one me- 
ter. It also can photograph the Apollo 
landing area at a 75 ft. resolution, ob- 
tain up to 150 strip photographs of 
areas 20 mi. by 0.75 mi., and search for 
Surveyor landing sites at a resolution 
of 15-20 meters. 

He added that 10 lunar orbiter flights 
can be made at the cost of a single 
Apollo mission. 

The Ranger improvement program is 
designed fundamentally to increase 
chances that the spacecraft will per- 
fonn its mission. All parts now have 
what is called “Minuteman M” quality 
standards— the highest of three degrees 
of standards designed initially for the 
Minuteman missile system. 

The sixth Ranger’ was pulled from 
the flight hardware line and was made 
a life test vehicle: that is. it was to lie 
ground-tested until it failed. Cortright 
pointed out that it made 1 3 simulated 
lunar missions of 66 hr. each, and 1 2 of 
them would have returned useful data. 
The spacecraft was run largely with the 
svstems in the original design, and not 
the rebuilt or redesigned hardware that 
will lie in future vehicles. 

Walter Jakobowski of the Ranger 
program office in NASA headquarters 
identified these major changes that will 

17 


be incorporated in future Rangers: 

• Pavload. The Radio Corp. of Amer- 
ica television system lias been altered 
to provide lens openings of fl for three 
cameras, and the other three will re- 
main at 12 . This will ensure greater 
light-gathering powers if the moon is 
darker in some spots than expected. 

The six cameras also were split into 
two redundant systems, each with sep- 
arate batteries, sequencers and timers. 

• Solar cell arrays. The panels housing 
solar cells will be square rather than 
tapered. They will be divided into three 
sections, each with diodes so that if one 
section goes out, through malfunction 
or micrometeorite impact, the mission 
can still be conducted. The new array 
provides 175 watts of power as com- 
pared with 155 watts in the tapered ar- 
rav, with no weight addition. 

• Power. A second 1 ,200 sv./hr. battery 
has been added to double the capacity 
in the spacecraft. In addition, the power 
logic and sequencer unit has been rede- 
signed. 

• Attitude control. This system has 
been made a dual svstem, with inde- 
pendent tankage and jets. Largely be- 


cause of the additional battery and atti- 
tude control, the weight of the next 
Rangers will increase to about 820 lb. 
from the 755 lb. of Ranger 5. 

• Central computer and sequencer. 
Packaging has been changed somewhat, 
and all parts have been “burned in,” 
that is. all elements and not only sam- 
ples have been tested. 

• Structure. Aluminum will replace 
magnesium in the bus for strength. 

• Communications. All functions arc 
now backed either by a second timer or 
bv radio command. 

• Midcoursc motor. System has been 
increased in capacity to provide a ve- 
locity of 178 fps. from the former 135 
fps. This means it can. at a maximum, 
correct an error of 6,000 mi. 

• Sterilization. The svstem wdl not be 
sterilized, but "will be as clean as an 
operating room,” Cortright said. There 
is some argument over the effects of 
sterilization, and it could have been a 
contributing factor in the failures of the 
previous payloads. 

A phenomenon that was noted dur- 
ing testing was multi-pacting in the con- 
nectors. The result is similar to arcing 


in that it drains transmitter power. The 
fix was to redesign connectors to elimi- 
nate voids by packing them with Tcf- 

Cortright emphasized that these 
changes arc being made at a cost, and 
that future Rangers are more expensive 
than those which have flown. Minute- 
man M parts tend to cost three to four 
times as much as those used previously, 

The reduced Ranger program, while 
it will fit with the congressional cut of 
S25 million (AW July 22, p. 322) can- 
not stand another cut because of these 
higher costs, he said. Fiscal 1964 
Ranger funding is now S65 million. 

Although the original Ranger 6 be- 
came a test vehicle, the next flight arti- 
cle also is designated Ranger 6, Jako- 
bowski said. The proof test model and 
the flight model arc now being assem- 
bled at JPL. The proof test model is 
to be completed this week and will be 
used to prove out the changes that have 
been made. An electrical equivalent 
model already has been completed, and 
about 90% of the changes have been 
qualified. 


McClellan Claims $1 Billion Waste on TFX 


By George C. Wilson 

Washington— Chairman John L. Mc- 
Clellan (D.-Ark.) of the Senate Perma- 
nent Investigations Subcommittee told 
Navy Secretary Fred Korth last week 
that he and other civilian secretaries 
may well have wasted $1 billion by 
awarding the F-lll contract to Gen- 
eral Dynamics rather than Boeing. 

Sen. McClellan said none of the tes- 
timonv to date satisfactorily explains 
why the contract went to the higher 
bidder. Korth said the Naw calculated 
Boeing's proposal to develop the F-l 1 1 
would be SI 30 million cheaper than 
General Dynamics— S581 million com- 
pared with S71 1 million. He also said 
the Navy intended to increase its buy 
of F-l 11s from 231 to 592 aircraft (AW 
July 22. p. 324). 

McClellan said that if Boeing could 
make good on its proposal to build the 
first 23 F-l 11s under the research and 
development contract for $130 million 
less than General Dynamics and con- 
tinued that type of performance into 
the production stage, "it would mean a 
saving of over $1 billion on this pro- 
curement.” Korth replied "it is a 
completely fallacious assumption” to as- 
sume the savings promised in the devel- 
opment contract would carry through 
into the production of the 2,000 air- 
craft. Sen. McClellan said: “I would 
like to have something more substan- 
tial upon which to justify a charge that 
this is unrealistic than what you have 
been able to give so far.” 


This typified the abrasive exchanges 
between Korth and several members of 
the subcommittee throughout his 
lengthy testimony, which lasted eight 
days. On the final day of Korth 's testi- 
mony, the question was raised of 
whether Korth's previous relationships 
with General Dynamics influenced his 
F-l 1 1 decision, an implication he heat- 
edly denied. 

"I am an American away long before 
I am a resident of Ft, Worth, Korth 
told Sen, Karl E. Mundt (R.-S.D.). 

“If yon think for a moment I would 

permit my residence in Ft. Worth and 
in Texas to influence my decision, you 
are so completely wrong. Sen. Mundt 
—so completely improper in implying 
this— that I am aghast ... I am a man 
of integrity. If you find or this com- 
mittee finds that I am not, certainly 
you should so recommend to the Presi- 
dent and I will promptly hand in my 
resignation.” 

I bis outburst came after Sen. Mundt 
declared "it would stagger a Solomon 
to look objectively at a contract that 
meant as much to your community as 
this one would." He asked Korth with 
"what safeguards you surrounded your- 
self to be sure that you were acting ob- 
jectively.” Sen. Mundt pointed out that 
Korth had disqualified himself from par- 
ticipating in the X-22A competition be- 
tween Bell and Douglas on grounds he 
had been a director of Bell before be- 
coming Navy secretary (AW June 24, 
p. 36). Yet, Sen. Mundt said, Korth 
did not disqualify himself from the 


F-l 1 1 competition even though he was 
president of the Continental National 
Bank of Ft. Worth, which had loaned 
money to General Dynamics. 

“Certainly if you are going to have 
an individual holding an appointive po- 
sition in government,” Korth said, “I 
would assume. Sen. Mundt, that you 
would want him to have some business 
background.” Korth added that the 
only person who would perhaps meet 
Sen. Mundt's criteria for objectivity 
"would be a monk in a monastery who 

had no connection whatsoever with anv 
business whatsoever prior to the time 

These were other highlights of 
Korth's concluding testimony last week: 

• Boeing's experience. Korth agreed 
Boeing was an outstanding aircraft pro- 
ducer and denied he based his decision 
on the firm's lack of experience in 
building high-densitv, supersonic fight- 
ers. He said this was just one of the 
factors that influenced him, not an over- 
riding one. He disagreed with Sen. 
McClellan, who contended Boeing's 
experience with the Bomarc would 
have been equated with building super- 
sonic manned aircraft. Korth said Boe- 
ing's early work on variable sweep wing 
designs was taken into consideration 
but did not outweigh the problems 
posed by what looked like a more com- 
plicated F-lll design than General 
Dynamics. 

• Cost analysis. Korth re-emphasized 
that the analysis of the cost of the Boe- 
ing and General Dynamics proposals 
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was left largely to USAF Secretary Eu- 
gene Zuekert, since the Air Force was 
the contracting agency. Korth said his 
own job was to make sure the Navy 
requirements for the bi-scrvice F-l 1 1 
were met. "I likewise consulted with 
Secretary Zuekert at length with refer- 
ence to the cost." Korth said. "I relied 
upon him to make the investigation, to 
go into depth into the matter, and we 
discussed it and I then exercised mv 
judgment.” 

• Aircraft perfonnancc compared. Wil- 
liam M. Allen, Boeing president, filed 
a sworn statement with the subcommit- 
tee challenging earlier statements by 
Korth that Boeing’s proposed changes 
submitted after the fourth evaluation 
amounted to a redesign of the aircraft. 
At issue is whether General Dynamics’ 
Navy F-lll would be faster than Boe- 
ing's and whether Boeing’s F-lll would 
have an angle-of-attack limitation be- 
cause of the placement of the engine 

Boeing submitted a progress report 
to the Air Force Oct. 19, 1962-bcforc 
the F-l 1 1 contract was awarded— declar- 
ing that design changes had been made 
which increased speed and removed 
the angle of attack limitation. But 
Korth said this 100-pagc report was not 
influential since the information in it 
had not been evaluated by the services. 
Allen said that Boeing, iii its first two 
proposals-December. 1961. and April. 
1962-olfcrcd the same speeds in its 
USAF and Navy F-l 11s. But then, at 
the Navy's request, Boeing lightened 
the structure of the Naw version. The 
resultant 331 -lb. weight decrease, Allen 
said, did require some sacrifice in speed 
for the Navy F-lll. The lighter ver- 
sion still met Navy speed requirements, 
however, he said. The lighter F-lll 
was offered by Boeing in the third and 
fourth evaluations. But later, Allen said. 
Navy engineers decided they wanted the 
higher speed and more fuel in the wing. 
Therefore. Allen said. Boeing re-offered 
the design submitted in the second and 
third competitions and evaluated by 
both the Air Force and Nary, 

"To say that the performance charac- 
teristics stated as an option in the prog- 
ress report had not been evaluated is 
obviously erroneous," Allen said. "To 
ascribe a 320 mph. speed advantage to 
the airplane selected is likewise com- 
pletely erroneous." He said Boeing 
made "a minor design refinement" 
which enabled the company to remove 
its self-imposed angle-of-attack limita- 
tion in the Oct. 19 report. The change 
consisted of raising the boundary layer 
diverter height by one inch and altering 
the engine air inlet by three degrees, an 
improvement verified by "extensive 
wind tunnel testing," Allen said. 

The same report contained other 
suggested changes in the Boeing pro- 
posal which Allen called “a nonnal air- 


Inriia Defense Pact 

to bolster India's air defense against 
future Communist Chinese attacks was 
announced last week by the U. S. and 
United Kingdom. 

Initially, the U. S. will furnish India 

iminications equipment. A total of S3 
million is earmarked for the operation. 

net, for Fiscal 1964. U. S. will retain 
title to the units and remove them when 
fixed radar installations arc established 
in about 18 months. The cost of the 
fixed system is roughly estimated at S15 

Both U. S. and British units will en- 
gage in periodic training exercises with 
Indian units, beginning this fall. Royal 
Air Force will dispatch one squadron of 
Closter Javelin all-weather fighters: the 
Mark 9 version armed with four dc Ilnv- 
illaiul Firestrcak heat-seeking missiles 
slung under tile wings. 

Defense Dept, said the U. S. would 
probably also send one squadron from 
Air Force's Strike Command, equipped 
W'itli aircraft that possess similar capabil- 

Botli the U. S. and Great Britain 
noted that the agreement does not in- 
volve a commitment to come to India's 
assistance in the event of a renewed 
Chinese attack. 


plane design development process” and 
Korth called a major redesign. Allen 
argued the changes were not interre- 
lated, and therefore could be imple- 
mented either singly or in combina- 
tion. Most of the other changes, he 
said, were designed to improve the low- 
altitude supersonic drag level of the Air 
Force F-l 1 1 and did not relate to the 
speed of the Navy version nor the angle- 
of-attack limitation. These changes in- 
cluded reducing the fuselage cross-sec- 
tion by 3.3 sq. ft.— a revision which 
Korth contended was clearly a major 
redesign. 

Zuekert Cites Study 
In Defending Choice 

Washington— Air Force Secretary 
Eugene M. Zuekert began his defense 
of the F-l 1 1 (TFX) tactical fighter de- 
cision last week by declaring his own 
exhaustive study convinced him the 
General Dynamics proposal was most 
likely to provide the best aircraft in the 
shortest time at the lowest cost. 

Zuekert appeared before the subcom- 
mittee July 25 armed with a 100-page 
statement that relied heavily on the 
USAF-Navy evaluation group’s analysis 
of the competing proposals. The evalu- 
ation group’s 368-pagc report figured in 
his own decision, but was not read bv 


the voting members of the military 
source selection board that recom- 
mended Boeing. Zuekert said. 

“Over-all," Zuekert said, "Boeing 
was the more efficient plane at lower 
speeds while General Dynamics was the 
better at supersonic speed." But lie 
said the two proposals were so close 
operationally that the decision rested 
on other factors, primarily the prac- 
ticality of the design and the realism 
of cost estimates. He said in flr-.e 
two areas General Dynamics excelled. 

Zuekert contended that previous 
testimony claiming operational advan- 
tages for Boeing’s F-l 1 1 in ferry' range 
and ordnance-carrying capabilities was 
misleading. The briefing Zuekert re- 
ceived Nov. 9 from USAF evaluators 
“warned that the commonly cited fig- 
ures for these should not be relied on.” 
Zuekert said, "and so did my advisers. 
Our assumption was that the General 
Dynamics plane, with its higher rated 
structure and landing gear, could not 
have a significant disadvantage in either 
category, an assumption we have subse- 
quently verified." 

Zuekert said subcommittee testimony 
to date has stressed the performance 
extras promised by the Boeing F-lll 
"with no allowance for the technical 
problems inherent in their achieve- 
ment.'’ Even if these operational claims 
arc accepted as fact, Zuekert said "I was 
convinced that decision based solely on 
the operational evaluations was far too 
narrow an approach to source sclcc- 

Glenn Denies Plans 
To Leave Spaee Post 

Washington— Marine Lt. Col. John 
II. Glenn, Jr. has attempted to spike 
rumors that he plans to leave the space 
program soon to run for political office, 
but lie declined to eliminate politics as 
a future possibility. 

During a news conference here, the 
astronaut rcpcatcdlv said he has no 
plans at present except those involving 
the space program. lie said, however, 
that he is "unwilling to categorically 
state that I will not do anything in the 
future, and that includes business, 
Marine Corps, National Aeronautics 
and Space Administration, politics, or 
any other kind of endeavor that might 
be a possibility." 

There had been speculation early last 
month, which Col. Glenn denied, that 
the astronaut would run for the Senate 
seat of Democrat Stephen Young of 
Ohio. Sen. Young, 74, had said several 
years ago that lie will not seek re-elec- 
tion in 1964. Col. Glenn claimed no 
parti' affiliation, and said lie considers 
himself an independent. He said lie 
does not know who started the rumors 
regarding his candidacy. 
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DOD Accepts Fund Cuts to Ease Passage 


Washington— Defense Secretary Robert S. McNamara has assured early 
passage of the Fiscal 1964 military appropriations bill bv accepting most of 
the cuts imposed by the House with the understanding he can ask for more 
money later if urgent needs arise. 

He recently wrote Chairman Richard B. Russell (D.-Ga.) of the Senate 
Defense Appropriations Subcommittee that the Defense Dept, would absorb 
the straight 1 % House reduction in procurement and the 3% cut in research 
requests with few exceptions. McNamara said the Defense Dept, “is request- 
ing restoration only where the reduction would adversely affect timely 
military capability.” He said the acceptance is with the understanding that 
the Congress does not want to reduce programs. 


McNamara accepted, besides the gen- 
eral percentage cuts, such specific re- 
ductions as the House denial of the 
entire $96.3 million the Army sought 
for the General Dynamics surface-to- 
air Mauler missile and the SI 00-million 
cut in the mobile medium-range ballis- 
tic missile program (see box). This 
attitude has prompted Sen. Russell to 
write his subcommittee members, ask- 
ing whether they want to hold the usual 
rcclama hearings where military lead- 
ers protest congressional cuts in their 
budget. Odds appear to favor the Sen- 
ate version of the military appropria- 
tions bill being sent directly to the floor 
without further hearings. 

Research Cut 

The only protest McNamara made to 
the 3% general research cut pertained 
to military space programs and a classi- 
fied Air Force project, lie said the 
paramount urgency” of these programs 
necessitated full restoration of the 3% 
cut. The restoration sought amounts 
to $47,574,000 for these two programs. 
"Air Force efforts planned for Fiscal 
1964 in the space program and related 
supporting programs are essential to the 
orderly and effective attainment of a 
national military capability in the space 
environment,” McNamara said, 

Tire House increased the request for 
USAF-Boeing Dyna-Soar program from 
$98 million to SI 25 million, declaring 
the money could also be used for Mach 
3 aircraft programs, but not space vehi- 
cles (AW July 1. p. 34). McNamara 
requested that the Senate lift the re- 
striction to provide "the needed flexi- 
bility" in case Defense Dept, wanted to 
nsc part of the $125 million on space 
vehicles. 

These are other restorations McNa- 
mara requested the Senate Defense Ap- 
propriations Subcommittee to make: 

• I-ockhecd C-141. House reduced the 
appropriation by $25 million, with $10 
million to come from the spare parts 
account and the remaining $1 5-million 
cut designed-in the words of the House 
Appropriations Committee report-“to 
insure a stronger review of the costs of 
development of this aircraft and proper 


cost sharing by the contractor who 
could profit from the commercial poten- 
tial of the aircraft.” The reduction 
would mean, McNamara said, that the 
Air Force would have to buv three less 
than the 127 C-141s it wants to pro- 
cure over the next three years. 

In arguing for restoration of the $25 
million, McNamara said the govern- 
ment interests already are protected in 
the existing letter contract. Although 
Lockheed will profit in the long-range 
view from Air Force development of 
the C-141, McNamara said, it docs not 
appear there will be any commercial 
sales before 1966. Consequently, he 
said, it would be a long time before 
Lockheed could reimburse Air Force 
for part of the development costs. Un- 
til then. McNamara said, the Air Force, 
if the cut remains, “would be deprived 
of the essential funding at a critical 

In response to congressional concern 
about long-term procurement contracts, 
McNamara said “the primary purpose” 
of the multi-year Lockheed C-141 con- 
tract “was to" permit the contractor to 
proceed with a three-year program to 
produce 127 aircraft against a stabilized 
production and delivery schedule." 

• McDonnell RF-4C. In the authoriza- 
tion bill already passed. Congress re- 
duced the Air Force budget for this 
reconnaissance version of the Phantom 
2 by S35 million, representing 14 air- 
craft. House Appropriations Commit- 
tee reduced the appropriation by an- 
other $25 million, including 55 million 
from spare parts account, which would 
reduce the intended procurement by 
another seven aircraft. House Appro- 
priations Committee said the RF-4C 
“is still in the research and development 
cycle and is encountering develop- 
mental problems, especially in the elec- 
tronics systems. The reduction will 
serve to slow down the procurement 
process pending development of finner 
designs and specifications.” 

In seeking restoration of the $25 mil- 
lion, McNamara said there was no 
technical justification for the cut. “The 
low altitude panoramic camera has been 


flying successfully for almost a year and 
will present no problem in writing pro- 
curement specifications; the framing 
camera prototype is in the hands of the 
primary contractor, and the most critical 
component, the shutter, has operated 
effectively in the X-l 5 aircraft . . . We 
are equally confident that the side-look- 
ing radar subsystem will be delivered to 
the contractor in September . . . The 
high-altitude camera development is 
probably the slowest item. No signifi- 
cant problems are expected here, how- 
ever, since the development consists 
primarily of packaging proven tceli- 

•'ujekheed HC-130E. Authorization 
bill reduced the request by $32.4 mil- 
lion, or 11 aircraft, while House Ap- 
propriations Committee cut the request 
another $16,175,000, or four aircraft. 
House Appropriations Committee ques- 
tioned whether these aircraft were 
needed for Air Force air rescue service 
and said the reduction would encourage 
“a needed study looking toward more 
realistic and definitive requirements in 
this area.” 

Restoration Urged 

In urging restoration of the SI 6.1 75,- 
000, McNamara said, “the ever-mount- 
ing qualitative and quantitative re- 
covery requirements connected with Air 
Force day-to-day operations together 
with other DOD and civilian aerospace 
programs make the present fleet of 
[Grumman HU-16, Douglas HC-54 and 
Boeing HC-97] aircraft incompatible 
with the high performance characteris- 
tics of the tactical aircraft or the new 
and varied missions in support of air 
samplings, overseas deployments, presi- 
dential trips abroad, etc.” 

• Grumman EA-6A Intruders. In its 
appropriation bill, the House denied the 
entire $59 million the Navy requested 
to procure these aircraft. House Ap- 
propriations Committee said the EA- 
6A was still in the test and development 
stage and procurement money there- 
fore should not be appropriated until 
Defense Dept, officials have given their 
"unqualified approval” of the program. 
“Based on recent joint Navv-Dcfense 
Secretary evaluation of the EA-6A 
operational concept and prototype, now 
being flown,” McNamara said, “it has 
been informally agreed that two differ- 
ent configurations of the same aircraft 
are required to adequately accomplish 
what is mutually recognized as an 
operationally necessary mission. One 
configuration will be required for the 
passive electronic reconnaissance mis- 
sion and one for the active jamming 
mission. The passive electronic recon- 
naissance configuration will likely re- 
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y contcm- 
of the active 
e Navy pro- 

,ne from cost 

and capability standpoints modification 
of the existing passive system to pro- 
vide a look-through capabilitv as op- 
posed to other systems specifically de- 
signed for electronic warfare with 
objective of expedi 
electronic warfare control system w 
lends itself to competitive procuren 
Some development will be rcquirci 
this active jamming configuration.' 

McNamara said the reduction ' 


with the 



1965 "to provide a larger and more 
realistic initial procurement package 
which should result in lower unit costs.” 
In arguing for restoration. McNamara 
said Defense Dept, planned to buv 72 
T-2Bs annuallv in the Fiscal Years 1965 
through 1968," or 288 all told. The ini- 
tial buy of 12 aircraft would bring the 



. In the 
I'readv passed. Con- 
gress reduced the SI , . 2-million request 

aircraft. House Appropriations Com- 
mittee denied the remaining $10.2 mil- 
lion. Navv had hoped to buv 10 TC-4Bs 
in Fiscal" 1964 and 10 in Fiscal 1965 
to replace 1 0 Navv-Douglas TC-47s and 
10 Air Force General Dynamics T-29s 
on loan. McNamara, arguing for restora- 
tion of the $10.2 million, said the TC- 
47s do not have the modern equipment 
needed to train todav’s navigators while 
the T-29s arc in various configurations 
and "extremely difficult to support." 

• Transit, Anna, Spasur. McNamara 
said the Transit navigation satellite and 
Anna geodesy satellite are important to 


the Polaris program. lie asked that the 
$100,000 the House cut from each of 
those two programs, as well as the 
$100,000 cut from the Navy’s space 
surveillance system improvement effort, 
be restored to the Navy's research ac- 
count. He also requested that the $946,- 
000 cut from satellite application re- 
search be restored to the Navy. 

House Appropriations Committee de- 
nied the $3.9 million sought pending a 
Defense Dept., Army and Navy study 
of requirements. The Army plans to 
buy the trainer off-the-shelf 'rather than 
develop a new one. “There is a current 
and continuous urgent requirement for 
training aircraft stemming from the 
Army’s training program which cannot 
be over-emphasized." McNamara said, 
in urging restoration of the $3.9 million. 
• Ariny-Ling-Teinco-Vought. Lance 
(Missile B). House Appropriations Com- 
mittee reduced the procurement request 
for Lance bv $5 million, declaring the 
cost estimates for procurement could 
not be (inn since the missile still was 
in the development stage. McNamara 
said “a very favorable cost-plus-inccn- 
tive-fee contract was negotiated and 
signed" and that it calls for the Armv 
to pav the contractor $31.3 million in 
Fiscal 1964. The reduction, he said, 
would constitute grounds for reopening 
the contract. If the $5-million cut was 
absorbed bv the Annv’s in-house efforts 
on Lance. ' McNamara said "the onlv 
course of action possible would be t<"> 
slip the nuclear warhead development 

year with an attendant increased RDTF. 
cost of $10.4 million due to separate 
test firing for the nuclear warhead." 
The year’s delay would mean retaining 
the Emerson Honest John longer than 
desirable. If the $5-million cut remains, 
McNamara said, economics would be 
applied both in-house and to the con- 
tractor, resulting in a slippage of at least 
five months and an increase of "at 
least” $1 1.5 million in the research cost. 

fused to allow Defense Dept, to use 
$59,650,000 left over from the Army's 
Advent communication satellite pro- 
gram for the new communication satcl- 



n to the Army’s research 
$44.6 million in Advent 

gram." Of the $44.6 million in Advent 
money, the Air Force would get $23.5 
million and the Army 521.1 million. 



McNamara said r 


_ v it up to the 5120.6 
i funding level "would permit 
'' ' satellite 
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• Defender. Advanced Research Proj- 
ects Agencv requested $8 million for 
Project Defender and the House levied 
the 3% reduction, making a cut of 
$240,000. McNamara asked for restora- 
tion of this amount to avoid delavs. 
Project Defender is the name of the 
over-all effort to develop a defense 
against ballistic missiles. 


MMRBM Development Stalled 

site (MMRBM) development remain dormant through Fiscal 1964 Is evidenced by 
acceptance of the SlOO-million cut imposed by the House. 

House Appropriations Committee, in cutting the MMRBM budget request from 
$143.1 million to S43.1 million, argued that there were no firm plans for the 
missile nor had any negotiations been conducted with West European nations who 
were expected to use the weapon. The committee said other missiles and aircraft 
could fulfill “much of the mission for that which the MMRBM is designed." 

Defense Secretary Robert S. McNamara did not argue the point nor include 
the MMRBM among those budget cuts he requested the Senate Appropriations 
Committee to restore. The House already has passed the Defense Dept. Fiscal 
1964 appropriations bill. Senate will vote its bill soon. 
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Second Round of Mark 12 Proposals Asked 

Air Force lias asked for a second round of proposals for an advanced Minuteman 
ICBM re-entry system which is expected to incorporate a multiple warhead capabil- 
ity. Proposals for the system, known as Mark 12. arc due to be submitted to USAF's 
Ballistic Systems Div. early next month. 

Selection of a contractor to develop Mark 12 had been stymied over the past six 
months by Dept, of Defense Research and Engineering criticism of USAF's original 
development plan for the re-entry system. 

The Air Force had planned Mark 12 as a larger, heavier, lower radar cross-section 
system including penetration aids. This would have been well advanced over the 
Avco Mark 5 Minuteman system employed in early versions of the Minuteman 
missile and at least some improvement over the more recent Mark 11 and Mark 11A. 

DDR&E intervened during Air Force’s first competition to pick a contractor (AW 
Nov. 5, p. 29; Nov. 26, p. JO) last fall, charging that the USAF development plan 
was insufficiently advanced and lacking in a multiple warhead capability. The Air 
Force’s concept of Mark 12 was referred to as just another “rock”. 

Now Air Force has issued a new work statement believed to incorporate revisions 
designed to satisfy DDR&E objections. Presumably, these would include the multiple 
warhead capability. 

Asked to submit bids were the same four companies which participated in the first 
go-round— Acronntronic, Avco, Chrysler and General Electric. Acronutronic and 
General Electric are bidding alone. Chrysler will probably inform the Air Force 
that, if selected, it will seek subcontracting assistance. Avco is being supported by 
Sperry Rand Corp. 


More DOD Centralization Urged 


Washington— Defense Dept, was 

urged to move further and faster in the 
direction of centralized management 
and consider applying it to all areas of 
procurement, research and development, 
budgeting, and contract administration 
in a report issued last week by the Joint 
Congressional Economic Committee. 

Defense Secretary Robert S. McNa- 
mara was specifically applauded for es- 
tablishing the Defense Supply Agency 
in January, 1962. The agency now man- 
ages supply— procurement, utilization, 
and disposal— of over one million stand- 
ard-type items, including electronic 
equipment. It will assume management 
of over 300,000 more items over the 
coming year, the report said. 

DSA, under the direction of Army Lt. 
Gen. Andrew T. McNamara, has done 
"an exceptional job in consolidating 
many agencies, services, and functions 
into an effective organization,” the com- 
mittee said. "Bv the time of the Cuban 
crisis in October. 1962, DSA rendered 
effective military support." 

The committee singled out three 
areas for further improvement by DSA: 
• Tighter control of items entering 
military supply systems through coding 
corrections and improvements. In a 
typical instance cited by the committee, 
tire Dayton Air Force Depot had cata- 
logued virtually identical fixed dielec- 
tric capacitors under three different 
codes— all obtained from the same 
manufacturer and with the same manu- 
facturer’s part number. The result was 
that the depot was still buying capaci- 
tors when there was actually a seven- 
year supply on hand. 


• Better utilization of inventories. The 
committee commended Project Plus, 
recently undertaken by the Defense 
Logistics Services Center at Battle 
Creek, Mich,, as a half-way step in the 
right direction. This project is a me- 
chanical system for matching deficien- 
cies in the inventory of one Defense 
Dept, manager against the overstocks in 
the inventory of another inventory' man- 
ager through use of computers. During 
the first five months of the Project 
Plus test, the committee reported, S20 
million worth of material was exchanged 
by invcntoiy managers. It was estimated 
that Project Plus will save up to S400 
million over a two-year period— from 
November, 1962, when it started, to 
November, 1964— by preventing un- 
needed new purchases. 

The committee recommended that 
new requirements not only be matched 
against excess supplies, but also against 
supplies considered as essential inven- 
tory' by the manager. 

"No service or activity ‘owns’ prop 


Hawaii Tracking Site 

Facility to make optical measurements 
of ballistic missiles (luring the mid-por- 
tion of their trajectory will be set up 
and operated on the island of Maui, 
Hawaii, by the University of Michigan 
under a contract awarded by Advanced 
Research Projects Agency. The ARPA 
ntidcoursc optical station, called AMOS, 
will track missiles fired from Vandenberg 
AFB. Contract award is expected to 
total S4.4 million. 


ertv. It is ‘owned’ by the people of the 
United States and agencies, civilian and 
military . . . arc merely custodians,” the 
committee commented. "This fact is 
often overlooked in bureaucracies with 
the result that inventories arc not pooled 
for general use but hoarded by the 
custodial agencies under various reserves 
to insure their self-sufficiency.” 

With automatic data processing 
equipment, on which Defense Dept, 
spends hundreds of millions of dollars 
annually, the committee said, "it is now 
possible to maintain up-to-date inven- 
tory data on all items catalogued in the 
military systems. Against these inven- 
tories can be matched the approved 
requirements for assigned missions.” 

Walker Sets Altitude 
Record With X-15 

Edwards AFB, Calif.— Unofficial alti- 
tude record of 350,000 ft. (66.3 mi.) for 
manned winged aircraft has been set 
with the X-l 5 research airplane, piloted 
by Joseph A. Walker, chief research 
pilot for NASA’s Flight Research Cen- 

The No. 3 X-15 reached the record- 
breaking height July 19 after its rocket 
engine burned 85 sec. at full thrust. 
The aircraft reached a maximum speed 
of 4,866 mph. (Mach. 5.09). At engine 
burnout a maximum altitude of 175,- 
000 ft. had been attained. 

During the flight, the X-15's rocket 
engine developed 59,200 lb. thrust in- 
stead of the expected 58,700 lb. This 
was one of the reasons cited by NASA 
for attainment of the record altitude. 

The highest previous altitude achieved 
with an X-15 was 314,750 ft. on a July 
17, 1962, flight piloted by Maj. Robert 
M. White. This is an altitude record 
recognized by the Federation Aeronau- 
tique Internationale. Flight Research 
Center officials are expected to decide 
within a month whether to attempt a 
flight to 350,000 ft. or higher, with 
FAI observation, in order to set a recog- 
nized world’s record. 

Walker experienced approximately 
3! min. of weightlessness during the 
flight, which marked the second time he 
exceeded 50 mi. (264.000 ft.). 

Tlie 315 mi. covered from launch 
point 45,000 ft. over Smith Ranch 
Lake, Ncv. (100 mi. east of Reno) to 
landing at Rogers Dry' Lake at Edwards 
1 1 min. later made the flight the longest 
to date by the rocket-powered craft. 
Previous distance record was 240 mi. 

An attempt to measure atmospheric 
density by dragging a nitrogen-filled 
balloon from the aircraft’s tail failed 
because the balloon was not released as 
scheduled. It is believed that a balloon 
release timer failed to operate prop- 
erly and the door of the balloon com- 
partment was not opened. 
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Curtiss-Wright Rolls Out X-19 VTOL 

First of two X-19 tri-scrvicc VTOL research aircraft to be built by Curtiss-Wright Corp. under a S4-million tri-service contract was 
rolled out last week at the company’s Caldwell. N.J., development facility. First flight is scheduled for October, with flight testing due 
to be completed on August, 1965. Aircraft is powered by two Lycoming T55 turbosliaft engines (AW Aug. 6, 1962, p. 64) which drive 
the four tilting glass-filler propellers through shafts and reduction gears. X-19’s speed capability will range from a hover to 460 kt. 


Services Delay Satellite Disclosure 


Washington— Navy announced July 
22 the successful launch of a gravity- 
stabilized satellite, which apparently 
prompted the Air Force two days later 
to report it had launched a satellite 
that had ejected a separate scientific 
payload. Both launches took place last 
month-thc Navy’s on June 16 and Air 

Arthur Sylvester, assistant defense 
secretary for public affairs, said an- 
nouncement of the Air Force launch 
stemmed from his "constant concern 
and bother to move information into 
the public domain as soon as possible." 
lie had no explanation for the long 
delay in reporting this project, which 
he and other Defense Dept, spokesmen 
said carried no security classification. 

The Navy’s satellite apparently is the 
second of the small-sized Transit navi- 
gation payloads, although Navy declined 
to disclose what type satellite it is. or 
where and when it was launched. 
Transit is the only approved Navy space 
program, however, and it could have 
been launched by a Blue Scout on June 
16 from the Pacific Missile Range. 
Navy has been conducting a weight and 
size reduction program for Transit so 
that it can be launched with the 
cheaper Blue Scout vehicle. Initial pay- 
loads were launched by Thor-Able and 
weighed about 200 lb. 

First Blue Scout-Transit, weighing 
135 lb. was Transit 5B, launched last 
Dec. 1 S from PMR. Power supply went 
out after one day. 


National Aeronautics and Space Ad- 
ministration’s Satellite Situation Re- 
port. together with Defense Dept, an- 
nouncements, indicate that the June 
16 shot was the onlv Blue Scout 
launched since Apr. 1 (AW June 17, 
P- 72). 

At a news briefine held in conjunc- 
tion with its announcement. USAF 
said the payload was a 176-lb. hitch- 
hiker. whose parent satellite— unidenti- 
fied bv USAF— was launched June 27 
by a Thor Agena from PMR. The 
scientific satellite was elected from the 
parent payload on July 1, No scientific 
results were available. 

The Navy said its satellite uses a 
gravity stabilization system, developed 
by Applied Physics Laboratory of Johns 
Hopkins University, which keeps the 
payload continually' pointed toward 
earth. Use of gravity as an orientation 
device eliminates the need for relatively 
heavy tankage, fuel and engines the 
LI. S. has used in past satellites to main- 
tain orientation through reaction con- 

Thc system consists of a 1 00-ft. long 
boom of thin beryllium copper wire, 
weighted on the end. The difference 
in gravitational forces acting on the end 
of the boom and on the satellite keeps 
it aligned toward the earth. 

An earth-oriented satellite permits 
use of a higher gain antenna, thereby 
reducing the transmitting power re- 
quired for the satellite and improving 
signal strength. 


If the satellite was launched by Blue 
Scout on June 16, it is in an orbit 
inclined 90.02 deg. to the equator with 
a 475.4 mi. apogee, 449.9 mi. perigee, 
and 99.8 min. period. This payload lias 
the international designation of 1963 
22A. 

The USAF ejected payload was iden- 
tified as 1963 25B, with an S2-deg. in- 
clination. an orbit of 2,568-208 mi., 
and a period of 132.6 min. It also was 
identified as a part of Project 8600, deal- 
ing with basic research in cosmic rays 
and radiation in space. Air Force would 
like to launch similar pavloads rou- 
tinely throughout an entire 1 1-vear solar 
cycle to explore all facets of the radia- 
tion environment. 

The satellite, after orbiting three days 
while attached to its parent, was ex- 
tended on the end of an arm, ejected by 
a spring and sent on a higher orbit 
than the main payload by means of a 
Thiokol solid-propellant motor. The 
primary' payload, identified as 1963 
25A. is in an orbit with the same 82- 
deg. inclination, but its orbit is much 
lowcr-199.7 to 120.6 mi.-and the sa- 
tellite’s period is 89.7 min. 

Lt. Col. John L. East said Air Force 
is interested in the area in which the 
satellite is orbiting because “it is the 
area in which the Air Force is forced 
to operate.” Lt. Col. East later 
amended this to say it is the area in 
which the Air Force operates, presum- 
ably with Samos reconnaissance-surveil- 
lance satellites, and that USAF pay- 
loads have experienced solar cell 
damage, some of it severe, in this par- 
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Egyptians Show New Two-Stage Rocket in Parade 

Four two-stage A1 Arcd (translated as "Pioneer" or "Vanguard") rockets were shown in a Cairo parade last week celebrating the 11th 
anniversary of the Nasser revolution. Egyptian officials described A1 Ared as a space research rocket, but other observers called it a sur- 
face-to-surface missile, with the range variously reported as "greater than 360 mi.” and 620 mi. Either figure would give it more range 
than rockets displayed last year in Egypt (AW July 30, 1962, p. 20). A1 Arcd has been tested successfully several times over the past two 
months, Egyptian officials said, adding that it was Egyptian-made. Other sources said, however, that West German and other European 
technicians worked on it and on an Egyptian submarine to be launched within two weeks. Barrel-shaped, needle-nosed A1 Arcd is about 30 
ft. long. Soviet-made SA-2 surface-to-air missiles also were displayed last week in Cairo. 


STL’s Mueller Replaces Holmes 


Washington— Dr. George E. Mueller, 
46, a Space Technology Laboratory vice 
president, will succeed Brainerd Holmes 
as chief of National Aeronautics and 
Space Administration manned space 
flight programs on Sept. 1. He was the 
top recommendation of Dr. Ruben F. 
Mettler, STL president, who was first 
offered the job by NASA Administrator 
James E. Webb and declined it. 

Holmes, who clashed frequently with 
Webb over policy and lines of author- 
ity, resigned suddenly last month at the 
conclusion of the Mercury project (AW 
June 17, p. 37). 

Announcement that Holmes will 
leave NASA angered some members of 
Congress who felt that Webb fired him. 
In executive session, Webb said that 
Holmes was leaving because he is too 
aggressive and independent and not 
enough of a team player. Holmes had 
impressed Congress with his candor in 
justifying the manned space flight ap- 
propriations. 

Webb told the House space com- 
mittee that he might appoint a trium- 
virate to run the Gemini and Apollo 
programs, but Mueller’s appointment 
reflects a change in his thinking. 

NASA’s recent relationship with STL 
apparently is growing closer, particu- 
larly in management consultation. The 
company has been awarded a S30.000 
contract to study the manned space 
flight organization and relationships 


both internally and with industry. Dr. 
Edward B. Doll, STL vice president 
for ballistic missile program manage- 
ment, will come here for six months to 
direct the study. 

Mueller, who is STL vice president 
for research and development, is re- 
signing this post to go with NASA, 
rather than taking a leave of absence. 
Like Holmes, he has a background 
largely in electronics and technical man- 
agement. His NASA position is now 
deputy associate administrator for man- 
ned space flight. Holmes is deputy as- 
sociate administrator for manned space 


Mars Life Support 

Hamilton Standard Div. of United 
Aircraft Corp. has received a six-month 
study contract from NASA's Manned 
Spacecraft Center. Houston, Tex., to 
determine life support and environmental 
control system requirements to sustain 
six astronauts during a 420-day trip to 
Mars and return. Contract value is esti- 
mated at 54 3,000. 

Tire study is expected to define re- 
quirements for supporting astronauts 
and to recommend preliminary design 
for an environmental control system for 
each of three modules comprising the 
proposed spacecraft. 


flight centers and director of the Office 
of Manned Space Flight. 

NASA said Mueller will have respon- 
sibility for manned space flight office 
and the centers directly involved in the 
program. These centers are manned 
spacecraft in Houston, Marshall in 
Huntsville, Ala., and launch operations 
at Cape Canaveral. 

Dr. Mueller was successively director 
of electronics laboratories, director of 
the Able moon probe program, vice 
president and associate director of the 
research and development division and 
vice president of space systems program 
management at STL before becoming 
vice president for R&D a year ago. 

In these positions, he was responsible 
for managing the design, development 
and test of systems in the ballistic mis- 
sile program, Pioneer I, Explorer 6 and 
Pioneer 5. He also directed establish- 
ment of the Span satellite tracking nct- 

He was bom in St. Louis, Mo., and 
received a bachelor’s degree in electrical 
engineering from the Missouri School of 
Mines in 1939. He received a master’s 
degree in electrical engineering from 
Purdue University, and a doctorate in 
physics from Ohio State University, 
where he taught electrical engineering 
for 10 years. 

Prior to attending Ohio State, he 
worked six years at Bell Telephone 
Laboratories in television, microwave 
and millimeter wave research. He holds 
six patents in the fields of electron tubes 
and antennas. 
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Scout Destroyed; Re-entry Test Fails 

Washington— Second attempt to test charring ablator heat protection materials 
at lunar re-entry velocity failed July 20 at Wallops Island. Va„ when the Scout 
launch vehicle was intcntionallv destroyed when it veered off course 11 sec. after 
liftoff. 

Portions of the upper stages came down on the launch pad and caused fires in 
electrical wiring, but there u f erc nn injuries and the damage will not delay the next 
Scout launching, according to the National Aeronautics and Space Administration. 
Next Scout is scheduled to orbit the S-52 British satellite in August. 

The July 20 firing was the 12th Scout to he launched at Wallops Island, and 

a Scout with an Air Force gcophvsics satellite from Wallops on June 23. Previous 
attempt to test charring ablators was made last August and did nut succeed because 
the upper stages drove the payload into the atmosphere at a velocity of only 11,000 
mph. instead of the desired 1S.600 inph. 

The Scout vehicle is specially configured for re-entry tests with the addition 
of a fifth stage. The first three stages ate designed to carry the 375-lb. payload to 
an altitude of about 115 mi., and the next two drive it buck into the atmosphere. 

The project, called supcrcirciilur re-entry research, is managed by NASA's Langley 
Research Center. Three additional flights are in the project. 


News Digest 


NASA will bold a classified briefing 
for industry Sept. 17 and 18 at its 
Langley (Va.) Research Center on latest 
results of its supersonic transport re- 
search. Boeing and Lockheed will also 
report on results of the study contracts 
they have been executing for NASA. 

John A. Hooper, San Francisco at- 
torney who helped establish European 
production of the NATO Hawk and 
Sidewinder missiles from 1957 to 1960, 
last week was named U. S. defense rep- 
resentative for the North Atlantic and 
Mediterranean areas and adviser to 
NATO Ambassador Thomas K. Fin- 
letter. Hooper will sene in Paris with 
the rank of minister. He succeeds 
Lawrence Levy, who resigned to return 
to private business. 


Titan Transtage Restarted Twice 
During First Long-Duration Firing 


Sacramento — First long-duration, 
multiple restart firing of an integrated 
USAF Titan 3 transtage propulsion sys- 
tem was completed on schedule here 
last week. The battleship version of 
the transtage, powered by two Aerojet- 
General 8.000-lb.-thrust engines was 
stopped three times and re-started twice 
during the 284-scc. firing to check out 
the engines and the integrated pressure- 
fed tankage system. Tankage is manu- 
factured by Martin-Marietta Corp. 

Duration of the test was less than 
the planned six minutes, because a hot 
spot developed at the juncture of the 
injector and the thrust chamber as a 
result of flame propagation across the 
face of the injector. 

The injector used in the test, how- 

tions removed from the present opti- 
mum configuration, now undergoing 
high-altitude tests. Basic design for 
both injectors involves about 4,000 ori- 
fices. arranged in nine concentric cir- 
cles of alternate fuel and oxidizer rings. 
The system uses baffles to prevent tan- 
gential combustion instability. Four 
baffles shaped in the form of cross arc 
regcncratively cooled by fuel (equal 
mixture of hydrazine and UDMII). 

Other features of the transtage en- 
gine are: 

• Ablative thrust chamber is fabricated 
ol oriented glass fibers, wrapped with 
the edge of the tape toward the center, 
rather than flat. Throat diameter is ap- 
proximately 7.5 in. 

• Radiation-cooled skirt is fabricated of 
coliiiubium and titanium allov. It has 
a maximum diameter of 47.38 in. This 



TFX Escape Rocket 

Rocket Power. Inc., has been awarded 
a Sl-iiiillioit contract from McDonnell 
Aircraft Corp. to develop a 50.000-lb. 
thrust rocket motor for the F-lll 
(TFX) two-man pilot escape system. 
Crewmen will remain in the nose sec- 

by a parachute (AW June 24. p. 23). 


NASA will propose to Air Force that 
one North American RS-70 prototype 
be specially instrumented by NASA and 
operated jointly by USAF and NASA 
test pilots to do structural load research 
and develop operational handling pro- 
cedures to support the U. S. supersonic 
transport program (sec box, p. 29). 

Slid Aviation’s tri-turbine helicopter, 
the SA 3210 Super Frelon (AW June 
10, p. 96), has established three unoffi- 
cial international helicopter speed rec- 
ords on closed-circuit courses. Speeds 
achieved last week were 211.12 mph. 
on the 3-km. (1.86 mi.) course, 217.33 
mph. on the 15-25 km. (9.32-15.5 mi.) 
course and 197.41 mph. on the 100-kni. 
(62.1 mi.) course. Records previously 
were held by a Sikorsky SH-3A licli- 

Syncom 2 launch was rescheduled 
for July 26 by National Aeronautics and 
Space Administration after three post- 
ponements earlier in the week. First 
attempt on July 23 was canceled when 
checkout indicated a faulty pitch actu- 
ator on the second-stage engine. Sec- 
ond attempt on July 24 was postponed 
by an erroneous indication that there 
was radio frequency feedback between 
the satellite’s transponder and associ- 
ated circuitry. Third attempt on July 
25 was postponed when excessive drift 
rate was noticed in yaw gyro on the first- 
stage autopilot system. 

Gen. Andre Martin has been ap- 
proved by President Charles dc Gaulle 
to succeed Gen. Paul Stehlin as chief 
of the French air force. Gen. Martin 
is a graduate of St. Cyr and World War 
2 combat veteran with the Free French 
forces. He has been inspector general 
of the French air force. Gen. Stehlin 
will retire on Sept. 30. 
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AIR TRANSPORT 


Nations Agree to Retain IATA Fares Role 


Twenty-two governments discuss international rates; 
U. S. firm on representation at traffic conference. 

By L. L. Doty 


Ottawa— Rate-making machinery of the International Air Transport Assn, 
traffic conferences will be retained, with minor modifications, as a result of a 
special four-day meeting here of 22 governments, but the U. S. government 
will take a more active interest in the functions of the conferences. 

Although the meeting was conducted generally in an unexpected atmos- 
phere of friendliness, which contrasted sharply with last month's flurry of 
recriminations (AW June 3. p. 36), two heated arguments disturbed the 
newly found peace. These were the question of government representation 


at traffic conferences and the rule c 
resolutions. 

The U. S. strongly advocated govern- 
ment representation, and it was decided 
in Washington last week that the U. S. 
will send an observer to the IATA traffic 
conference scheduled to begin in Salz- 
burg, Austria, on Sept. 7. Minutes of 
the meeting here indicate that a vast 
majority of the delegates opposed such 
action, leaving the U. S. virtually iso- 
lated on this point. 

The Australian and Mexican con- 
tingents attempted to bring the issue 
to a vote, but the U. S. delegation held 
that the purpose of the special meeting 
was not necessarily to resolve contro- 
versies on the spot, but to exchange 
ideas as to how the tension over tariffs 
could be eased. The Australian group 
then withdrew its motion for the vote. 

Tile U. S. was equally adamant in 
its stand for retaining unanimity and 


unanimity in conference voting on 


again ran into heavy opposition. A com- 
promise was reached and the tenns of 
the agreement were submitted to IATA 
and the airlines as a recommendation of 
the governments. 

This calls for a retention of the 
unanimity voting rule, but suggests 
examining the possibilities of limiting 
voting eligibility to carriers sewing the 
specific routes in question, or to air- 
lines with a ‘significant economic in- 

Tlie government meeting was initi- 
ated on the invitation of the Canadian 
Air Transport Board, following a sug- 
gestion by the British that some move 
be made at top government levels to 
conciliate disagreements on fare struc- 
tures. If this were the chief purpose of 
the meeting, it can be termed a success. 
The bitter clash of governments over air 


Pan Ain Rejects Route Split 

New York— Pan American World Airways last week rebuffed a proposal from Trans 
World Airlines that the Civil Aeronautics Board establish a mirth-south division of 
European and African points between the two carriers. 

"We feel very strongly that it would be most undesirable, for many important 
reasons, to eliminate any of Pan American's existing authorization, such as has been 
suggested by a CAB staff report and by TWA.” Harold K. Gray, head of Pan Amer- 
ican's Overseas Div.. said in a report to the CAB. 

TWA asked that it he named the exclusive carrier to Ireland. Southern Europe, 
the Mediterranean and Africa. This would leave Pan American with the United 
Kingdom, Northern and Eastern Europe and any future rights into Iron Curtain 
countries. Both carriers would continue joint service to the Middle East. 

However. Pan American objects that this would eliminate it from Paris and Rome, 
two points which account for 25% of its transatlantic operations. 

Gray reminded the CAB that Pan American was the airline which pioneered 
transatlantic service to the points in question. 

“To reward us by decertification, in the absence of the best national interest 
reasons, would strike me as utterly immoral and unjust.” Gray said, stressing that 
the current arrangement should remain unchanged. 

Proposals of the two carriers will be presented at the CAB's ti is ll tic route 
renewal case hearings which open tomorrow at Washington. 


rates quickly dissolved during the open- 
ing session into harmony which, except 
for the conflicts over unanimity and 
representation, was generally sustained. 

Undercurrents of dissension on the 
lowering of rates on the North Atlantic 
and Pacific continued, however. The 
U. S. drive for low fares was not a ma- 
jor point during the meeting which be- 
gan July 15, but there is little doubt 
that the U. S. policy on low fares is con- 
tinuing to meet quiet but stiff resist- 
ance from a number of European car- 
riers. This difference, which on the 
surface now appears slight, is deep- 
rooted and will compound the prob- 
lems confronting delegates to the Salz- 
burg conference. 

At the close of the meeting, Alan S. 
Boyd, chairman of the Civil Aero- 
nautics Board and head of the U.S. 
delegation, firmly reasserted the U.S. 
position on tariffs by stating bluntly 
that, by U.S. standards, rates on the 
North Atlantic and the Pacific arc "too 
high under the Chandler agreement 
(AW Oct. 22, p. 36) and that they were 
too high prior to the Chandler agree- 
ment." Specifically, Boyd called for 
these rate changes: 

• Substantial general reduction in tar- 
iffs. 

• A super-economy service such as the 
“thrift” serv ice proposed bv Pan Ameri- 
can World Airways (AW July 8. p. 30). 

• Sharp reductions in off-season rates. 

• Directional rates should be intro- 
duced. For example, a substantial re- 
duction on fares for west-bound traffic 
during May, June, and July and for 
east-bound travel during August and 
September. 

• Further extension of group fares on 
scheduled flights. 

Boyd made no comment on the con- 
troversial charter fares. He did lend his 
support to the traffic conference mecha- 
nism by calling it the “most practical 
method of setting rates. . . ." And he 
made clear the U.S. position on gov- 
ernment interference in rate-making 
with this statement: 

“When, from time to time, the U. S. 
detennincs the broad characteristics of 
a rate level or structure that should in 
its view be in effect, it will advise 
American carriers of its views and will 
engage in discussion with other nations 
with the hope of securing their agree- 
ment or at least understanding of its 
rate policies. Finally, recognizing that 
intcr-airlinc rate-making is a bargain- 
ing process which does not always result 
in furthering the public interest, the 
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No Military SST Role 

Washington— Defense Secretary Rob- 
ert S. McNamara spiked reports that the 
Air Force may assume some responsibil- 
ity for the supersonic transport when he 
said recently that "there is no military 
requirement for such a transport for 
military purposes, and, therefore, we will 
play no role in the program except as we 
might he requested to do so by the re- 
sponsible agency to assist them with 
technical advice and counsel.” 

McNamara said that if the Federal 
Aviation Agency, which is managing the 
supersonic transport effort, asks “for our 
assistance or counsel on particular tech- 
nical matters. I am sure the Air Force 
would be very happy to respond to such 
a request.” As for FAA using the three 
USAF-Nortli American RS-70 bombers 
to gain knowledge for the supersonic 
transports development. McNamara said 
the RS-70 was designed entirely as a 
military aircraft and therefore would not 
closely resemble the civilian traus|>ort. 

However. McNamara said that many 
of the materials and the design tech- 
niques that were incorporated m the 
RS-70 “will be of some value to the su- 
personic transport, and we will be very 
happy to make that technical informa- 
tion available to the transport.” 


U.S. government will, whenever the 
issue demands it. have no alternative 
but to use its power to disapprove rate 
resolutions.” 

At one point. Pan American was 
criticized by some foreign governments 
on the issue of low fares. It was tacitly 
suggested that the airline is in a strong 
position to advocate low fares because 
of the heavy additional financial sup- 
port it receives for the carriage of mails, 
military traffic and the operation and 
management of the Atlantic Missile 
Range. 

However, talks with delegates to the 
meeting left little doubt that any air- 
line will again make the mistake of op- 
posing anv drive for low fares on inter- 
national routes, but privately, many 
feel that the drastic reductions proposed 
by Pan American with its thrift fare 
would seriouslv depress operating rev- 
enues. Over-all impression is that North 
Atlantic and Pacific fares will be cut at 
Salzburg, but the reduction will not be 
nearly as deep as that recommended by 
Pan American. 

At present, the feeling in Washing- 
ton is that the U.S. government ol>- 
server to the IATA traffic conferences 
will act only as an observer and will not 
participate in the formulation of any 
policy with the U.S. airlines delega- 
tion. The observer will be a CAB offi- 
cial. State Dept, will not be repre- 
sented. Some thought has been given to 
empowering the observer to take a more 


active part in the decisions of the air- 
line representatives, but this has been 
ruled out. at least for the moment. 

Chief reason given by the U. S. for 
wanting the observer was that it will 
help educate government aviation offi- 
cials on the techniques of tariff struc- 
tures. Several government officials from 
European countries suggested they did 
not need such education and hinted 
that, by introducing an observer, the 
U. S. was attempting to persuade IATA 
to take actions it could not get U. S. 
air carriers to take. 

IATA Director General Sir William 
Hildrcd, who attended as an adviser, 
was asked whether government officials 
were entitled to attend the traffic con- 
ference. 

He side-stepped the question by an- 
swering that lie was authorized only to 
invite airline delegates. 

While most governments are not ex- 
pected to go as far as the U, S. in 
observing conference activities, closer 
attention will be given the conference 
decisions by aviation authorities of the 
nations involved. One of the rccom- 


Washington— Rejection by three ma- 
jor U.S. aircraft manufacturers of an 
American Airlines' proposal in 1960 to 
build a much-needed short-range jet 
airplane led to the carrier’s decision to 
order 1 5 British-made BAC 1 1 1 trans- 
ports (AW July 22. p. 325). 

When Douglas did announce plans 
to construct the DC-9 short-range twin- 
jet transport (AW Apr. 1 5. p. 40), 
American concluded the cost of the air- 
craft was too high and the delivery date 
too late. In addition, the airline care- 
fully determined before buying the 
British airplanes that it would encounter 
no difficulty with the U. S. government 
over the currently controversial balanee- 
of-payments issue. 

Aviation Week & Space Teciinoi.- 
oe.v has learned that the airline notified 
all interested government departments 
and agencies of its intent to place an 
order for 1 5 BAC Ills with an option 
for an additional 1 5 before signing a 
contract with British Aircraft Corp. 
The response in each case was a courte- 
ous acknowledgement of the informa- 
tion. and was non-committal with re- 
spect to the balance of payments. 

Announcement of the purchase co- 
incided with President Kennedy’s plea 
to Congress for legislation that would 
help correct the U. S. payments deficit. 
Although in his message to Congress, 
he stressed the seriousness of the de- 
clining gold reserves, he noted that the 
U. S., in solving its international pav- 


mendations to IATA arising from the 
meeting here called for the circulation 
of more detailed documentation of con- 
ference proceedings and decisions to 
the governments. 

In addition. IATA was asked to pro- 
vide more "meaningful information" 
with respect to advanced agendas, com- 
mittee reports, agreements reached, dif- 
ferences between existing and proposal 
agreements and full summaries of daily 
activities during the conference. 

Here are the other recommenda- 
tions made bv the governments to 
IATA: 

• Restrict the practice of interlocking 
resolutions— the system of making one 
fare agreement conditional upon the 
approval of another agreement. 

• Gis-c governments more time to con- 
sider and examine fire agreements be- 
tween the time of the conference and 
the effective date of the fare. 

• Distribute IAT A fare agreements to 
the “intercstal public.” such as travel 
agents, as a subscription service at a 
reasonable price at the time such agree- 
ments are filed with the governments. 


ments problem. “. . . will continue to 
honor its advocacv of freer trade and 
capital movements . At no point 
in the address did the President call 
for a curtailment of the purchase of 
goods and services abroad. 

American Airlines approached Gen- 
eral Dynamics Convair, Douglas Air- 
craft Co. and the Boeing Co. in 1960, 
pointing out the need for a twin-en- 
gined jet transport with a capacity of 
about 70 scats for use on short-haul 

None of the three manufactureis evi- 
denced enough willingness to satisfy 
American. 

Coin-air was involved in the 880-990 


First Tu-124A Flight 

Moscow— First Tu-124A transport with 
aft-mounted turbofan engines is expected 
to fiv in December at the Kharkov air- 
craft factors- in the Ukraine. 

Original Tu-124 design had two Solov- 
iev turbofans mounted in the wing roots 
and is being phased out after production 
of about 50 aircraft. The air intake ran 
through the wing root in a long tunnel 
paralleling the passenger cabin. Noise 
levels were so high in the mid and aft 
cabin sections that structural damage 
was feared. Both versions of the Tn-124 
arc the work ot a design team headed by 
D. S. Markov, one of the senior designers 
in the Tupolev group. 


U.S. Manufacturers’ Rejections 
Led to American’s BAC 111 Order 
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Lufthansa, SAS to Pool Services 

Cologne— Lufthansa West German Airlines and SAS Scandinavian Airlines Sys- 
tem have agreed to pool passenger and freight services between their two countries 
for a five-year period beginning Nov. 1. 

Lufthansa says the new agreement stems from efforts to solve the problem con- 
cerning the frequency with which SAS serves West Germany and Lufthansa the 
Scandinavian countries. First post war bilateral agreement between West Germany 
and Scandinavia expired on Mar. 31, I960 (AW Jan. 14, p. 47). 

In addition to passenger traffic, the new agreement covers the existing all-cargo 
pool services operated for the past year by the two carriers between Frankfurt. Ham- 
burg and Copenhagen. 

It also includes the SAS-flown internal German route segment between Frankfurt 
and Munich as well as Lufthansa’s projected new route between Frankfurt. Copen- 
hagen and Stockholm. Lufthansa hopes to inaugurate that service Apr. 1. 1964. 
following delivery of the first six medium-range Boeing 727 jet transports on order. 

Flight schedule of the new service has not been determined pending comple- 
tion of Lufthansa's 1964 summer flight schedule. 


program. Boeing was concentrating on 
the development of the 727 medium- 
haul transport and the DC-8 was draw- 
ing Douglas’ full attention at that time. 
American’s fruitless efforts to nudge 
the manufacturers into building an air- 
plane that the carrier considered a basic 
requirement to jet operations prompted 
it to begin engineering and economic 
studies of the BAC 111. These studies 
led to the firm order. 

After Douglas said it would build 
the DC-9, similar in manv specifica- 
tion details to the BAC 1 11 '(AW May 
27. p. 42). American clung to its orig- 
inal decision to buy the British plane 
for these reasons: 

• Delivery of the BAC 1 1 1 would be 
well ahead of deliveries of the DC-9. 
First flight of the BAC 1 1 1 is slated for 
this week. American has decided that 
all 1 5 of its BAC Ills will be available 
for scheduled service before a single 
DC-9 can be delivered. 

• Price of the 1 5 BAC 1 1 Is is less than 
that of the DC-9. Capital savings to 
the company by purchasing the BAC 
1 1 1 rather than" the DC-9 is estimated 
at S3 million, even though the carrier 
will pay about S3. 3 million in duty 
on the imported aircraft. 

• Competitively. American wants to be 
in a position to match short-range jet 
services that will be offered by Braniff 
and Mohawk, both of whom have 
bought BAC 1 1 1 fleets. 

American has held that the shortcr- 
rangc aircraft will permit expansion of 
jet services into a number of cities now 
lacking it because of the relatively large 
size of jet aircraft now operated by U. S. 
trunk carriers. As early as 1961), the 
airline concluded that concentration 
on larger aircraft had been too heavy 
and that it must encourage manufac- 
turers to construct a plane suitable to 
lower traffic density areas and short- 
range operations. 

By 1960, U. S. trunklines had pur- 
chased a total of 105 turbine-powered 
aircraft built in Europe: Capital. 60 


Vickers Viscounts: Continental, 15 
Viscounts, Northeast. 10 Viscounts and 
United, 20 Sud Caravelles. Since then, 
in addition to the American order. Pan 
American has placed an option order 
for six Concorde supersonic transports 
(AW June 10, p. 40). Mohawk for four 
BAC Ills (AW Julv 30, p. 27) and 
Braniff for 12 BAC Ills (AW Oct. 23, 
1961, p. 43). 

The Civil Aeronautics Board warned 
Mohawk that the operation of the BAC 
1 1 1 fleet must be disassociated from 
any additional subsidy payments (AW' 
Dee. 24. p. 28), and later disapproved 
a Bonanza Airlines bid to buy two BAC 
Ills. The Board told Bonanza that the 
aircraft were too big and too costly for 
a subsidized operation. Bonanza later 
placed an order for DC-9s in hopes that 
the board would approve that pur- 

The CAB holds the right to approve 
or disapprove the purchase of aircraft 
under the tenns of a government guar- 
anteed loan which Bonanza will require 


TWA Leases Freighters 

leased two Boeing 707-331C cargo jet 
transports, scheduled for fall delivery, 
in a bid for early entry into the jet cargo 

The lease was included with TWA’s 
order for two more jet freighters, which, 
with the leased aircraft and three others 
already on order, will bring the airline’s 
jet cargo fleet to seven aircraft. 

With Pan American World Airways 
already operating Boeing freighters. 
TWA made the lease arrangement to 
reduce the other earner’s lead time in 
the market. The aircraft purchased by 
TWA will not be available until next 
year, but the leased planes became avail- 
able upon default of another carrier’s 

The agreement contains an option to 
purchase the leased freighters later. 


for the purchase of a jet fleet. Tlvc 
Board has not yet ruled on the an- 
nounced intent of Hawaiian Airlines to 
buy the BAC 111 (AW' Jan. 2S, p. 3'). 
The Mohawk order will be financed 
independently so that this order falls 
outside the jurisdiction of the CAB. 

According to Board members, CAB 
interference in the purchase of the 
British plane by local service carriers 
was based entirely on the subsidy issue 
and was unrelated to the balancc-of- 
pavments problem. Beyond the Board 
actions, the government has not inter- 
fered in transactions involving the order 
or purchase of foreign-made airframes, 
engines or spares and parts. 

The letter advising Bonanza of CAB’s 
disapproval of the BAC 111 purchase 
appeared to apply to any jet-tvpe air- 
craft with a seating capacity of 60 or 
more. CAB Chainnan Alan S. Boyd 
said this in the letter: 

". . . approval for local service opera- 
tions of the purchase and use of 60-70 
scat passenger aircraft should not be 
forthcoming without careful appraisal 
of the relation of such an equipment ac- 
quisition program to congressional in- 
tent. the President’s budget policy, and 
related air transport problems.” 

Boyd added: 

“In this connection, it is our view 
that it would not be sound poliev for 
Board route decisions to be guided 
by the self-created financial straits of a 
local service carrier which may have 
made an ill-advised equipment pur- 

l.ast week, officials of Long Beach, 
Calif., sent a telegram to President 
Kennedy urging that lie "discourage or 
curtail" intentions of three U. S. air- 
lines to buy the BAC 111. The mes- 
sage asked the President to “employ 
the prestige of vour office and the re- 
sources of the federal government" to 
oppose the purchases, which, tliev 
charged, would be injurious to the V. 8. 
economy and defense capabilities. 

In 1962, the U. S. had a favorable 
balance of trade with Great Britain in 
the import and export of merchandise 
for the third consecutive year. The sur- 
plus was $64.3 million. 

The over-all U. S. deficit stems mainly 
from military expenditures, foreign aid 
and tourism. 

Americans spent S2.9 billion in for- 
eign travel in 1962, of which some 
$2.5 billion was spent in foreign coun- 
tries and on foreign flag air carriers and 
steamship lines. Only $430 million 
went to U. S. airlines and shipping com- 
panies for passenger travel. 

In this connection. President Ken- 
nedy made this request to Congress: 

"... I am asking the domestic travel 
and tourism industry to launch a more 
unified drive to encourage Americans 
to learn more about their own country 
and the glory of their heritage." 
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Northeast Seeking Cancellation of Debts 


Bv James R. Ashlock 

New York— Hughes Tool Co.’s primary aim in canceling a 526-million 
Northeast Airlines debt last week was to place the carrier in a more favorable 
position both with the Civil Aeronautics Board and prospective merger 
partners. 

Northeast’s extensive debt obligations (AW July 17, p. 37) have been a 
major target of officials, both in government and the airline industry, who 
oppose Northeast's continuance in the New England to Florida market. 


Cleaning up the balance sheet 
should, in the opinion of James W. 
Austin, Northeast’s president, “go a 
long way toward overcoming a major 
objection of a CAB examiner who rec- 
ommended against giving a Florida cer- 
tificate to the airline." 

With the CAB still meditating on 
the route certificate, Austin is striving 
to get the debt figure reduced as far as 
possible in hopes of influencing a fa- 
vorable route certificate decision from 
the board. 

Hughes’ action was accompanied by 
telegrams from Austin to Northeast's 
creditors, asking them to write off as 
much as 50% of the amounts due them 
and accept preferred stock in the air- 
line as settlement of the balance. With 
a CAB decision on the route expected 
momentarily, Austin asked the creditors 
to reply to his offer within a week. 

Due to the amounts involved, how- 
ever. and the technicalities concerned 
with aircraft equipment suppliers ac- 
cepting stock holdings in the airlines 
that buy their products, the creditors 
were expected to do little immediately 
other than reply that they were study- 
ing Austin’s proposition. 

Lease Payments 

Northeast owes Ccncral Dynamics 
Corp. $4.8 million in lease payments 
on Convair 880 jet aircraft. General 
Electric is due $2.35 million on the 
lease of engines to the airline, and 
Vickers-Annstrongs, Ltd., reports S7 
million overdue in purchase payments 
on Northeast’s Viscounts. 

Issue of preferred stock to those 
creditors who would accept it in lieu of 
cash payments would be authorized at 
a meeting of Northeast’s stockholders. 
Austin said. He intends to explain the 
plan to stockholders at the regular an- 
nual meeting July 30, then call a later 
meeting for fonnal authorization of the 

Hughes Tool’s action increases its 
stock holding in Northeast from 56% to 
80% . The tool companv canceled out- 
right over S16, 250,000 of 51% notes 
and exchanged $9.5 million of 61% 
notes for Northeast common stock, 
valued at $3,625 per share. Hughes 
Tool obtained its initial holdings in 
Northeast in 1962, when it paid $5 mil- 


lion for 996,226 shares purchased from 
the Atlas Corp. 

Financial authorities within the in- 
dustry recognize that the move is a stra- 
tegic bookkeeping move to clean up 
Northeast's balance sheet. The carrier's 
actual cash position is not improved, 
they said, beyond Hughes Tool's earlier 
assurance that it will keep Northeast 
supplied with operating capital. Spokes- 
men also say that Hughes Tool has 
nothing to lose by the move since it 
stands little chance of ever collecting 
the $26 million unless Northeast can 
attain firm ground through a merger 
agreement. 

Creditors' Decision 

Northeast's creditors also could de- 
cide that keeping the airline alive, 
rather than crippling it by equipment 
repossession, is a worthwhile gamble as 
long as merger hopes exist. 

“We’ve reached a point where we 
must decide whether we must settle for 
something rather than nothing," a 
spokesman for one of the creditors said. 

Northeast’s merger hopes and its 
quest for a permanent Florida route are 
inseparable. Without the route, no 
other carrier could be expected to want 
a merger, and it is speculated that even 
Hughes Tool would withdraw its sup- 
port if the route is denied. 


LAN-Chile Extension 

New York— LAN-Chile Airlines is con- 

receiving three Caravcllc 6R jets ordered 
last week from Sud Aviation. 

LAN-Chile, which paid over S10 mil- 
lion (or the Rolls-Royce Avon powered 
aircraft, currently operates into this coun- 
try from South America only through 
the Miami gateway. 

Another Caravcllc 6R order is planned 
by AUA Austrian Airlines, which is nego- 
tiating with U. S. lending sources for a 
loan on the single aircraft. AUA already 
operates tw-o Caravelles on European 

Third Caravcllc would be used to ex- 
tend AUA’s Vicnna-Vcnicc-Romc serv- 
ice on to the Middle East. 


The CAB's Bureau of Counsel has 
recommended that rather than grant a 
permanent route certificate, the Board 
should consider a three-year extension 
of Northeast's temporary certificate. 
Pressure toward denial of the route is 
continuing from Northeast's two Flor- 
ida compctitors-National Airlines and 
Eastern Air Lincs-and wen from Alle- 
gheny Airlines. 

Both National and Allegheny have 
filed plans with the CAB whereby they 
would take over Northeast’s routes 
north of New York (sec p. 32). 

Northeast is making no secret these 
days of its clouded future. Austin is 
even referring to it in public speeches. 
Speaking of the recent appointment of 
four new vice presidents. Austin said 
the men would "add further strength 
to Northeast as it continues its fight for 
its future and its rightful place in the 
airline industry.” 

Industry sources still view Trans 
World Airlines as the most likely pros- 
pect for a merger with Northeast. How- 
ever, a question exists on how TWA's 
present management, shielded from 
Howard Hughes’ influence bv the trus- 
teeship that holds his 78% of TWA 
stock, might view the merger in light 
of Hughes' increased control over 
Northeast. Absorption of this interest 
could put Hughes back in a strong 
power position within the merged com- 

Northeast's Board 

Northeast’s board of directors, which 
on July 30 will lie increased from nine 
to 14 members, is taking on the look 
of TWA’s board when Hughes had 
control of that airline. Of the five new 
members, all arc associated with Hughes 
Tool and three are former members of 
the TWA board. 

One of the new members is William 
Gay, a vice president of Hughes Tool 
who is the primary contact between 
Howard Hughes and outside sources. 
It is Gay who usually receives calls com- 
ing into Hughes' “message center" in 
Los Angeles and relays them on to the 
elusive executive. 

Raymond M, Holliday, another new 
member, is executive vice president of 
Hughes Tool and is chief financial offi- 
cial of the company. Chester C. Davis, 
the company’s general counsel, and 
Raymond Cook, a long-time legal rep- 
resentative of the firm, also sverc added 
to Northeast’s board. 

The fifth new board member will be 
Maynard E. Montrose, vice president 
and general manager of Hughes Tool 
Co. 

Holliday, Cook and Montrose arc 
former members of the Trans World 
Airlines board. 


AVIATION WEEK & SPACE TECHNOLOGY, July 29. 1963 


SHORTLINES 


AIRLINE OBSERVER 

► U. S. domestic trunklines showed a 16% increase in revenue passenger 
miles in June compared with the same month last year. Available seat miles 
increases were held to 1 3.6% during the month, boosting the industry load 
factor to 60%, compared with 50% in May. It was one of the few monthly 
load factor increases recorded bv the industry in recent years. Local sendee 
airlines showed a 19% gain in revenue passenger miles during the month, 
and available seat miles rose 12.6%. Load factor was 47.1% compared with 
44.6% in June, 1962. 

► Renegotiation of the bilateral air transport agreement between the U. S. 
and Canada will begin this fall (AW June 3, p. 34). Canada will seek sig- 
nificant changes in the basic principles of the agreement as well as in the 
exchange of routes. 

► First British Aircraft Corp. BAC 111 twin-jet transport, in British United 
Airways markings, is scheduled to make its maiden flight July 31. Flight 
will follow two days of ground running of the Rolls-Royce Spey engines. 

► Douglas Aircraft Co. team has been selected by the Federal Aviation 
Agency to install an all-weather landing system on a Douglas DC-8 jet trans- 
port as a prototype system of one which can be retrofitted on the nation's 
commercial jet aircraft (AW Apr. 29, p. 70). Sperry Phoenix Co., working 
with Douglas, will provide its advanced SP-30 autopilot, additional flight 
instruments and throttle controls. United Air Lines will supply advice based 
on its operational experience. 

► Strained relations between Soviet Union and Iraq have apparently pre- 
vented implementation of the bilateral air transport agreement signed by 
the two countries last December. Pact provided for regular Moscow-Bag- 
dad service. Russia has bitterly denounced Iraq’s government for its military 
operations against the Kords and for execution of many Iraqi Communists. 

► Diversion of Eastern Air Lines' passengers on the Washington-Ottawa 
route to Canadian and U. S. government and military-operated transports 
has blocked the introduction of scheduled non-stop air service between the 
two capitals. Light traffic has forced Eastern to use intermediate stops in 
order to maintain a profitable payload on the flights. Majority of govern- 
ment-business travel is handled by military transport operations. 

► Civil Aeronautics Board has ruled that the explosive decompression which 
ejected an airline hostess from an Allegheny Convair 340 during descent 
at Bradley Field, Conn., was probably caused by an undetected insecure 
latching of the rear service door. The Board said contributing factors to 
the fatal accident were inadequate emergency pressurization, and the con- 
tinuation of pressurized flight after discovery ot a pressurization leak. 

► Prospect of increased net earnings for the domestic tranklines in 1963 
is high, despite reported net loss of S12 million after allowances for income 
taxes, special items and nonoperating income or expense for the 11 tmnk 
carriers during the first five months of the year. Net loss for the same period 
last year was S16 million. For the first five months of 1963, operating 
revenues for the industry were S960.8 million compared with S920.9 million 
last year. Operating expenses rose during the period to 5945.1 million from 
5919.6 million in the same period last year. 

► Air Traffic Control Assn, is revising its proposed legislation which will 
give air traffic controllers a 20-year retirement program. Group feels that 
the measure stands little chance of enactment without additional provisions. 
The association has amended the proposed legislation to include a maximum 
age for new controllers and a provision requiring controllers to serve wher- 
ever they arc needed during periods of national emergenev. The total 
package is expected to be viewed more favorably by Congress than would 
the single issue of retirement. 


► Braniff Airways is now offering the 
half-fare family plan on a daily basis. 
As of late last week, all other trunk car- 
riers were excluding use of the plan on 
Sundays. 

► National Airlines last week told the 
Civil Aeronautics Board it would agree 
to operate all of Northeast Airlines’ 
permanent routes north of New York 
City for one year providing all North- 
east’s sen-ices were discontinued, all 
applications for East Coast-Florida au- 
thority were denied and expedited hear- 
ings were conducted to determine the 
best means of giving local sen-ice to 
New England. 

► Seaboard World Airlines has called 
for new lower transatlantic airfreight 
rates. Specifically, Seaboard has recom- 
mended lower rates for large shipments 
of general cargo and lower rates for 
scheduled sen-ice at volumes that will 
compete with current charter levels for 
the same volumes. 

► Sen. Warren Magnuson (D.-Wash.) 
has introduced a bill in the Senate to 
make domestic trunkline air carriers 
ineligible for subsidies on operations 
other than those to. from or within 
Alaska and Hawaii. 

► Twenty-two Ghanaian civil engineers 
and emploves of Ghana Airways have 
graduated from Soviet air colleges after 
taking specialized aviation courses. 

► Total of 12 local service airlines have 
filed with the CAB for special rates 
which would permit unlimited travel 
for foreign visitors to the U.S. for a 
period of 15 davs for S100 or 45 davs 
for 5200. 

► Trans World Airlines has instituted 
a two-month course in advanced man- 
agement principles for managerial per- 
sonnel based in Europe. Courses will 
be conducted in Paris in cooperation 
with the Stanford Universitv Graduate 
School of Business. 

► United Air Lines reported highest 
earnings for any quarter in the com- 
pany's history during the three months 
ended June 30. Net earnings, including 
a S 52 5.000 gain on aircraft sales, totaled 
SS,356,000 for the second quarter. Net 
earnings for the first six months of the 
year stand at S3 million. 

► Western Air Lines has begun con- 
struction of its four-story headquarters 
and maintenance structure adjacent to 
its present offices and shop facilities at 
the Los Angeles International Airport. 
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Major V. S. Airports— Part 6: 

Idlewild Sprawl Poses Transfer Problems 


By Robert H. Cook 

New York-New York (Idlewild) In- 
ternational Airport, the epitome of air- 
port sprawl, is a classic example of the 
airline industry’s intense devotion to 
the preservation and perpetuation of 
the corporate image. 

Even as the airlines were bitterly 
criticizing the construction of many 
new airports as unnecessarily ornate 
“marble palaces” a few years ago, they 
invested 588 million of their own capi- 
tal in a bewildering complex of separate 
terminal buildings covering the entire 
spectrum of architectural design from 
garish to aesthetic at Idlewild. 

By the end of next year, the addition 
of another new terminal will push this 
figure near the 5100 million mark, 
roughly matching the total federal, 
city and airline costs for Los Angeles 
International Airport, or about 90% 
of the cost of Dulles and 75% of the 
investment in O’llare. 

The result of this industry-inspired 
architectural contest has been to create 
a terminal area whose awe-inspiring size 
and conglomeration of designs has 
earned it the label of "Disneyland 
East.” Bigness is inherent in most of 
the terminals and reaches its zenith at 
Eastern Air Lines, which boasts a ter- 
minal with a floor area larger than the 
arena of Madison Square Garden or the 
concourse at Grand Central Station. 


American Airlines’ terminal is topped 
by the longest expanse of stained glass 
in the world-320 ft.— in a design which 
could aptly be termed “Early Aztec” 
or “Late Beatnik.” The International 
Arrivals Building and connecting Air- 
line Wing buildings, constructed bv the 
Port of New York Authority at a cost 
of S30 million, stretch to a combined 
length of 2,375 ft. 

Trans World Airlines and Pan 
American World Airways terminals, 
however, are radical departures from 
the balance of the airline buildings. 
TWA’s terminal, designed by Eero 
Saarinen— who also designed the 
Dulles International Airport terminal- 

enclosed, parabolic arches that seem 
to impart the feeling of flight. Pan 
American’s tcnninal is a modernistic, 
oval-shaped disc, seemingly symbolic 
of the Space Age, which provides the 
shortest passenger walking distance at 
Idlewild. 

In its present design of eight termi- 
nal buildings ranged about a 2-mi., 
kidnev-shaped perimeter, Idlewild is a 
compromise between a centralized and 
decentralized tcnninal. It was originally 
conceived as a onc-terminal-building 
facility, but this idea was abandoned 
after planners estimated that future 
traffic growth would require a building 
2 mi. long. Today, the centralized por- 
tion is represented by the International 


Arrivals Building and Airline Wing 
buildings. Balance of the tenninals are 
widely separated around a center con- 
course of 655 acres. Purpose of the 
compromise design was to limit the 
need for finger loading gate positions 
and avoid excessive walking distances. 

Consequently, Idlewild offers about 
the shortest walking distance between 
the ticket counter and aircraft of any 
major terminal in the U. S.. with the 
sole exception of Dulles, and some of 
the longest, most time-consuming in- 
terline transfer distances. 

Modified finger systems being used 
by all U. S. carriers, with the exception 
of Pan American World Airways and 
Northwest, arc short compared with 
those at such cities as Chicago, Atlanta 
and Miami. Length of fingers at East- 
ern and United average about 300 ft. 
and American, 600 ft. Trans World 
Airlines’ star-shaped satellite loading 
building is connected to the main tcnni- 
nal by an enclosed tunnel, for a total 
walking distance of about 750 ft. This 
is the longest countcr-to-aircraft walking 
distance at Idlewild, and for those who 
request it. TWA provides transporta- 
tion. Northwest loads directly from the 
terminal building and the unusual disc 
shape of Pan American’s terminal per- 
mits aircraft to be nosed directly in, 
providing an average walking distance 
of less than 100 ft. 

Design of the new terminal building. 
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AMERICAN AIRLINES mo a modified finger system with covered jehvays for loading of passengers. Huge window oipanse permits unre- 
stricted view of aircraft movements on ramp from inside ticketing area. Note control tower across concourse. 


which will replace the existing original 
structure, and have British Overseas 
Airways Corn., National Airlines and 
Trans Canada Airlines as the major 
tenants, will include two fingers about 
400 ft. long. 

However, it is a far different story 
for the interline passenger who may 
face a terminal travel distance ranging 
anywhere from three city blocks to an 
almost complete loop of the 2-mi. long 
concourse, for a connection on either 
a domestic or international flight. Air- 
lines do provide special ground trans- 
portation for VIP passengers, but most 
passengers arc forced to use the much 
criticized "Sputnik” shuttle bus which 
circles the loop about every 1 5 min. for 
25 cents. Depending upon the peaks of 
arriving airline traffic, these vehicles 
have often required as much as 1} hr. 
to complete the loop. The greatest 
volume of complaints has come from 
passengers who either missed the bus 
or who failed to make their connection 
after disembarking from it. 

The volume of international passen- 
gers alone handled by Idlesvild assures 
that these complaints will continue to 
increase unless an improvement in the 
system is made. Last year the airport 
accommodated 3.2 million overseas 
passengeis, in addition to 8.2 million 
domestic passengers. As the major port 
of entry into the U. S., Idlesvild han- 
dles aproximately 75% of all the air 


travelers between this country and Eu- 
rope and more than 25% of the pas- 
sengers between the U. S. and Latin 
America, 

However, there is little cause for 
optimism bv the frustrated connecting 
passenger. Idlewild feels it is doing 
the best it can to maintain a happy 
medium, contends that the problem is 
a natural outgrowth of the "penalty 
of being big" and concedes the only 
expected improvement in the near 
future will be the addition of more 
shuttle busses as passenger traffic in- 

The airport has been approached by 
the Stephcns-Adainson Mfg. Co., 
Aurora, 111., to install special "Carveyor” 
system of passenger compartments on 
a continuous moving belt to alleviate 
this problem. For some time this sys- 
tem has been under consideration by 
the City of New York for use in the 
42nd St. subway shuttle, but no deci- 
sion has been made, and it is unlikely 
that it would be purchased by the New 
York Port Authority' at Idlewild unless 
it has first been tested in sendee at 
the Grand Central-Times Square link. 

While the states of New York and 
New Jersey continue their debate on 
the location for another airport to 
serve the New York metropolitan area, 
the prototype plan offered by the 
planners suggests that, once more, the 
same situation that causes the most 


passenger complaints may be built into 
the new facility. 

A drawing of the airport shows a 
circular terminal area, with a 7,000 ft. 
long terminal building, equipped with 
12 fingers, each nearly 600 ft. long, 
radiating from the main building like 
attached spikes. 

Summing up its case, Idlewild em- 
phasizes that statistics show that 85% 
of all passengers either begin or end 
their joumev there, while of the re- 
maining 1 5% only one third transfer to 
other airlines. 

Although it enjoys world-wide ac- 
claim and acknowledgement for the 
beauty and sweep of its architectural 
design, Idlewild’s greatest notoriety 
and most costly concern has arisen 
from complaints over the noise of turbo- 
jet aircraft. Almost every' single change 
completed and planned for its exist- 
ing runway system has been a direct 
effort to avert any further increase of 
public noise complaints. Idlewild was 
the first airport to initiate its own 
noise abatement takeoff procedures, 
subsequently strengthened by Federal 
Aviation Agency regulations, but it 
still faces more than 800 law suits filed 
against it as an outgrowth of the now 
famous Supreme Court decision in the 
Griggs Case (AW Mar. 12, 1962, 
p. 319). It also established, and still 
maintains, its own system of aircraft 
noise monitoring devices in nearby 
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NEW LIGHT ON THE FUTURE 


You’re looking into the end of a laser. The beam of light from these imagination -stretching devices can 
perform pinpoint surgery... carry messages on earth and through space... create the highest temperatures 
known to man. □ At LSI, laser programs now under way include: higher energy investigations, communication 
systems, optical ranging and radar, scientific photography systems, material and chemical investigation, 
micro-welding, and inspection techniques. □ LSI has a way of making the future happen faster-and may 
well have the answer to your needs in the fields of defense, aerospace, television, radio, hi-fi, commercial 
sound, research and development, heating and air conditioning. 
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Time tells you 


The Pratt & Whitney PT-6 turbine engine tells its high performance story in terms 
of time— thousands of hours of faultless operation. Thoroughly tested and proven 
to rigid specifications, the low weight, high power PT-6 powers a wide range of 
rotary and fixed wing aircraft. For these reasons, the PT-6 has been 
chosen for twelve installations of which seven are presently flying. 
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minal area road system, to eliminate the 
necessity of every vehicle arriving at the 
front of each terminal. Design of the 
new terminal building will permit out- 
bound passengers to approach from the 
street side while those arriving on 
flights will enter vehicles on the apron 
side of the terminal. 

Within the present terminals, one 
of the most extensive changes has been 
an experiment with gasoline-powered 
baggage bins in the International Ar- 
rivals Building. Each bin holds the bag- 
gage of about 35 passengers, and is 
driven from the aircraft and parked 
within the baggage claim area of the 
building for self service. A total of 24 
bins are now in use. The concept elimi- 
nates the time-consuming step of trans- 
ferring baggage from a conveyance into 
baggage bins inside the building. 


TWA TERMINAL building is connected to a star-shaped satellite by means of elevated 
tube, providing clear space for operation of ground support vehicles. Barely visible at top 
center is the original '‘temporary" Idlcsvild terminal, which will be tom down to make 
way for a new structure with National Airlines, British Overseas Airways Corp. and 
Trans Canada Airlines as major tenants. 


(The seventh article in this scries on 
major U. S. air terminals will be a report 
on Atlanta Municipal and Miami Interna- 
tional airports. It will appear in a subsequent 


communities to check possible viola- 
tions of abatement procedures by air- 

Public protests from densely popu- 
lated communities that surround Idle- 
wild on three sides, reached such a 
feverish pitch last year that State At- 
torney General Louis J. Lefkowitz 
called a special hearing to explore 
whether jet operations should be cur- 
tailed at the airport. 

Since then, Lefkowitz has pursued 
the problem in a different manner br- 
inging congressional support of a 510 
million appropriation to finance re- 
search aimed at producing quieter 
turbojet engines. Along with New York 
congressional leaders, lie has also 
planned to protest to the U.S. Shite 
Dept, on grounds that the early daily 
closing of major European airports 
forces the heaviest volume of jet traffic 
to takeoff from Idlcwild late at night. 
If castbound transatlantic flights could 
land in Europe at later hours, he con- 
tends, it would pennit a heavier volume 
of daytime departures from Idlcwild, 
and a related drop in night time oper- 
ations which have engendered the great- 
est public indignation. 

Meanwhile, the noise problem con- 
tinues to mount, aggravated by the ex- 
pansion of housing developments bor- 
dering the airport. As a prime example, 
homes in one community, just across 
the airport boundary at Rockawav 
Boulevard, are within 500 ft. of the ap- 
proach light system for Runway 
22L-4R. 

To alleviate the noise problem, over- 
water takeoffs are required whenever 
possible on runways 25, 22L and 22R 
leading out over Jamaica Bay. Aircraft 
making a westerly takeoff from the main 


14,600 ft. runway 31L arc required to 
make a left turn to climb over Jamaica 
Bay in accordance with FAA pro- 

Gradual extension of most of the ma- 
jor runways has been undertaken in or- 
der to displace landing thresholds 
further and permit approaching aircraft 
a higher altitude while passing over 
neighboring communities. 

By the end of next year. Idle-wild will 
lime completed a 3,550-ft. extension to 
Runway 4L-22R into Jamaica Bay. for 
a total length of 11.400 ft. This will 
permit its use for takeoffs while parallel 
Runway 4R-22L is used for landings. 
Cost of the extension project is esti- 
mated at $7.8 million. 

With a traffic volume averaging 1 ,000 
aircraft movements a day. Idlcwild has 
experienced some problem of ramp 
clutter because of its fueling system re- 
quiring a Beet of 180 trucks in almost 
continuous motion. 

It has recently awarded a $12.5 mil- 
lion contract to install an underground 
fueling system from a computer con- 
trolled fuel storage center. Fuel will be 
pumped to two satellite pumping sta- 
tions on the ramp area and then trans- 
ferred to hydrant positions. The system 
is scheduled for completion in 1965 and 
is expected to eliminate the need for 
most of the present fuel track deliv- 

Another current construction project 
is the elimination of an aircraft taxiway 
grade crossing on the 1 50th Street ap- 
proach road at the airport. The $6.2 
million project will be finished next 
year and will provide a second major 
entrance to the passenger terminal area. 

In the distant future, Idlewild is also 
considering re-arranging its present tcr- 


Eastern, Braniff Plan 
Fare, Service Changes 

New York— Changes in sen-ice to San 
Juan and South America are planned 
by Eastern Air Lines and Braniff Intcr- 

Eastcrn has requested Civil Aero- 
nautics Board approval for a fare in- 
crease and procedures change on its San 
Juan schedules, effective Sept. 9. The 
change would involve abandonment of 
Eastern's Air Bus sen-ice in favor of a 
standard resen-ations arrangement. 

The carrier told the CAB that many 
of the original Air Bus procedures, 
which included passengers carrying 
their baggage to the boarding gate, had 
become ineffective. Because of the long 
walking distances involved, passengers 
are showing a preference for those air- 
lines offering standard rcsen-ation and 
baggage checking sen-ice. 

Fares would be increased. Eastern 
said, to cover added cost of the reserva- 
tions process. The increase would be 
from 560.75 to 564.50 on flights from 
New York, Philadelphia, Baltimore and 
Washington, and from 546.25 to 549 


n Miai 


n its South 


Braniff plans to go all-jet oi 
American schedules in late October, 
eliminating five DC-7C piston schedules 
and increasing jet flight frequency from 
three to nine weekly. 


with Eastern. The carrier will also 
inaugurate its first jet sen-ice to Panama 
from Chicago, via Houston. 

Braniff will continue two DC-7C 
flights a week within South America 
between La Paz, Lima, Asuncion and 
Buenos Aires. 
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Balzac YTOL Shown in Vertical, Hover and Lateral Flight Modes 


With gear down and louvered doors still open, the Balzac hovers in 
slight right-wing-down attitude (bottom, opposite page). Aircraft 
and landscape in background arc distorted by heat waves from the 
eight Rolls-Royce RB.108 lift engines. Bottom view (below) shows 
open exhaust ports along both sides of the fuselage. Engines develop 
2.200 lb. thrust each. Additional Balzac photos ate on pp. 40-41. 
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AERONAUTICAL ENGINEERING 



IN CONVENTIONAL CONFIGURATION the Breguet 941 STOL transport cruises at about 230 kt. 
Aviation Week Pilot Report: 


Breguet 941 Features Stability, Safety 


By Herbert J. Coleman 

London— France’s prime entry in the short takeoff and landing aircraft 
competition, the Breguet 941 four-turboprop transport (AW July 1 5, p. 73), 
is a fixed-wing airplane with helicopter characteristics and built-in safety 
as a leading design aim. 

The aircraft, demonstrated here recently to Royal Air Force, British Army 
and British European Airways, is being pushed primarily as a military trans- 


port, but the company, Societe Am 
Breguet, is launching sales efforts in 
excellent rough-field capabilities. 

Breguet Director General Henri Zieg- 
ler, who contends that the 941 is more 
advanced than any STOL transport de- 
sign in the U. S. or the United King- 
dom, told Aviation Week & Space 
Technology that his finn is convinced 
that the over-all success of the airplane 
will depend on Breguet moving strongly 
into the field of international coopera- 
tion and development. 

Latest agreements on license produc- 
tion and sales have been executed with 
McDonnell Aircraft Corp. in the U. S. 
and Short Brothers and Harland of 
Northern Ireland. 

No orders have been placed to date 
for the 941 outside France, where 50 
will be built if a production order now 
in final stages of negotiation goes 
through as planned. Ziegler said the 
first batch will be five airplanes ear- 
marked for certification and static tests. 


jnyme des Ateliers d'Aviation Louis 
the civil market, stressing the 941's 


First production will begin in 1965. An 
order of 50 for the French air force 
will be spaced out through the 1964-70 
defense budgets. 

As part or the drive to attract inter- 
national attention for the Breguet 941, 
Ziegler said, a technical and flight team 
from National Aeronautics and Space 
Administration has just completed an 
evaluation in France. This will be fol- 
lowed by a survey of the aircraft’s mili- 
tary potential by U. S. Air Force this 
summer. The Breguet 941 will be flown 
to the U. S. next year for a series of 
trials and demonstrations, lie said. 

Ziegler said the 941 has a good civil 
potential in France and Africa, con- 
sidering its excellent STOL capabilities. 
He pointed out that France has 320 
airfields which could handle the airplane 
and another 20 fields with 6,000-ft. run- 


in the U. K., immediate interest is 
being shown by British Army and 
RAF. The British air force could use 
the 941 as an interim carrier until the 
VTOL jet transport-the Whitworth 
Gloster AW-681-is available. In addi- 
tion, BEA is considering purchase of 
two or three 941s which would be used 
on the "Highlands and Islands” serv- 
ices in Scotland, with the aircraft fitted 
to carry up to 60 passengers or a split 
cargo-passenger load. 

During a demonstration flight with 
this Aviation Week & Space Tech- 
nology pilot at the controls, the 
Breguet 941 was operated from North- 
olt RAF station, near London, hut 
flight evaluation was confined to field 
boundaries because of traffic control 
regulations. Breguet Chief Pilot Ber- 
nard Witt was in command. The pro- 
totype had logged 350 hr. in flight 
testing before arrival at Northolt. 

Access to the pilot’s compartment is 
by a forward door on the port side, 
using a short stairwell to reach the 
flight deck. The cockpit itself is com- 
fortable and roomy. Visibility is excel- 
lent and includes windows at foot level 
for a further check on height above the 
runway in a STOL landing. 

Using a ground power unit. No. 3 
engine was started first and the other 
three then started in a 1-2-4 sequence. 
Starting sequence for the four Turbo- 
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mcca 3-D3 free-wheel turboprop en- 
gines- is simple, confined merely to 
master switch on, horsepower cocks 
open and light switch activated. Jet 
exhaust pipe temperature builds to 
796F. and stabilizes. The other three 
throttles then are pushed full open, 
and the starting sequence is automatic. 
Throttles are kept full open until land- 
ing, and speed is controlled by a pitch 
lever on the side of the center console 
for the copilot, and on the port bulk- 
head for the pilot. 

Two gages on the center instrument 
panel give the indication of negative 
and positive pitch, which is partially 
controlled by the pilot’s stick, in par- 
ticular, the differential pitch on the 
outboard propellers for STOL opera- 

Taxi operations can be conducted at 
fairly high speeds. The four main 
wheels give a broad base for fast turns. 
Direction is maintained by nose wheel 
steering, with control on pilot’s side 
only. At takeoff position on Northolt's 
Runway 26, the wind was from 250 
dee. at 3-4 let. velocity. 

With 45 deg. flaps down, brakes held 
on and full 1,200 hp. from the four 
engines, the 941 was airborne in 300 
ft. at 50 kt. indicated airspeed (IAS), 
and climbing at 2,000 fpm. Power 
controls make the airplane extremely 
responsive to stick and rudder pres- 
sures. A pilot who is not familiar with 
the 941 nas a tendency to overcontrol 
for a few minutes until he establishes 
the proper feel and pressures. 

At 600 ft. the airplane was leveled 
out and flaps dropped to 85 deg,, and 
55 kt. IAS was produced by keeping 
90% rpm. In a series of tight turns 
at 55 to 60 kt. the turn radius can be 
kept to a few hundred yards; when bank 
is increased to 30 deg., radius is tighter, 
but controllability is no problem. 

Because of field restrictions on the 
941 demonstration, stalls could not be 
tried, but Witt said the airplane will 
buffet at about 37 kt. IAS. However, he 

E ointcd out that to reach this stall con- 
guration, the 941 is placed in a 30- 
deg. nose-up attitude, which, in itself, 
would give the pilot a good indication 
of an unsafe maneuver. Aircraft is con- 
trollable throughout the stall, he said. 

During a tight turn, one engine 
(No. 4) was cut back, with no asym- 
metric movement perceptible. The 
only result is a loss of about 17% 
power and a small drop in indicated 
airspeed. The Breguet 941 is remark- 
ably stable in its flight regimes and can 
be placed in a steep turn and flown 
hands off with little or no loss or gain 
of altitude. 

The airplane is fitted with an angle 
of attack indicator which, Witt says, 
will eventually replace the airspeed in- 
dicator as a primary flight tool, particu- 





lariv in the STOL phase when the pilot 
must concentrate on his proximity to 
the ground and on the glide slope. 

The first landing was made from a 
tight, left-hand pattern, turning onto 
the final approach about J mi. from the 
runway threshold at 1,000 ft. Flaps 
were dropped to 100 deg., and power 
cut back to 60% rpm., enough to main- 
tain an airspeed of 70 kt. and a sink rate 
of about 780 fpm. 

As airspeed was cut back to 60 kt., 
the angle of attack across the threshold 
was extremely flat, about 3 deg. down. 
Touchdown was made in a near-level 
position, with main and nose gears con- 
tacting the runway almost simultane- 
ously at 55 kt. 

Immediately on touchdown, full re- 
versal (—15 deg. pitch), power off and 
hard braking stopped the Breguct 941 
in just under 500 ft. Deceleration was 
very' smooth and airplane was easily 
controlled up to the full stop. In an- 
other landing, the same performance 
was attained despite a wet runway after 
a passing rain shower. 

During a maximum performance 
takeoff, the Breguet 941 was airborne 
in well under 250 ft. at 53 kt. It 
climbed sharply to 700 ft. in a flight 
angle of about 40 deg., although the air- 
frame itself was never more than 15 
deg. above the horizon. This observa- 
tion is based on the paravisual attitude 
indicator, a three-light device, in front 
of the pilot and on a line with his for- 

Tlie aircraft has the usual comple- 
ment of flight instruments, mounted in 
a T-arrangement and including a radio 
altimeter, emergency gyro horizon, an- 
gle of attack indicator and an acceler- 


ometer. Pitch indicators are delineated 
in colors, yellow for the inboard engines 
and green for the outboard. 

Witt said paravisual aids will be 
standard cc|uipmcnt on all Breguct 941 
models, and on the Breguet 942, the 
pressurized version. Despite the flat 
angle of approach on final, checkout 
should prove no great problem to multi- 
engine aircraft pilots. Breguct estimates 
that 25 landings should be sufficient. 

Out of the STOL regime, the air- 
plane flies normally at about 230 kt. in 
conventional configuration, with the 
outboard flaps becoming partial ailerons 


to be used for roll control purposes. 

Normal fuel tankage is 2.642 U. S. 
gal. Extra fuselage tankage can be in- 
stalled to stretch this total to 4.3S5 U.S. 
gal. for ferry operations. Two separate 
oil systems are provided, one to lubri- 
cate the engines, the other to lubricate 
the propeller reduction gear and sene 
as power supply for the propeller pitch 
control mechanism. 

For the military version. Breguet is 
considering redesign of the tail section 
to beef up the aft loading doors. This 
would permit opening them at up to 
1 50 kt. during paradrop flights. 


USAF Role Sought for Modified Breguet 941 

Paris— McDonnell Aircraft Corp. of St. Louis is offering a new version of the 
Breguet 941. known as Model 188E, for U.S. Air Force tactical transport require- 
ments. The Model 188E incorporates a number of modifications to meet U.S. 
requirements. Modifications engineered by McDonnell and Breguct are: 

• Larger fuselage capable of handling 75% of all U.S. wheeled and tracked 
military vehicles. Fuselage length has been increased by 3 ft. and width by 6 in. 

• Flight-operable cargo doors for air-drop of heavy equipment. 

• Strengthened landing gear to permit gross and landing weight increases and 
operations from unprepared fields. 

• Increased power using 1,500-shp. Turmo 3-D turboprops. This new engine 
uses the same basic gas generator that has been living in the Super Frclon 
helicopters. 

The Breguct 941 prototype has been flown by a group of U. S. pilots at Istres, 
including USAF pilots from the Flight Test Center at Edwards AFB, National 
Aeronautics and Space Administration priors and McDonnell's chief test pilot. 
William Ross. 

Teaming with McDonnell on the Model 188E project arc Continental Motor 
Corp., which would buikl the engines under license from Turboincca: Cleveland 
Pneumatic Industries, which would build the cross-shafting for the engines under 
license from IIis|iano-Suiza, and Jarry Hydraulics, Ltd., Montreal, a division of 
American Brake Shoe Co. which would build the landing gear under license from 
Messier. McDonnell plans to build the Model 188E in its St. Louis facilities. 
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Japanese missiles currently being tested in a series of launches from Niijima Island in the Pacific (AW July 15, p. 34) include the 
TLRM-2, two-stage surface-to-air missile (above, left) and the air-to-air TAAM-2-0, on test launcher (above, right). 


New Japanese Missiles Being Tested 



Another version of Japanese defense agency’s TLRM-2 is shown (above) in factory of Mitsubishi Heavy Industries, Reorganized, Ltd., pro- 
ducer of five different types of missiles involved in tests. On July 15, TLRM-2 booster fired successfully and separated properly, 
but sustainer did not fire. XAAM-A-3 air-to-air missile (below) was fired successfully from Niijima this month. Missile is an improved 
infrared homing version with solid, double-base fuel producing 4,092-lb. thrust for 2.5 sec. 





SA 330 Reflects French Mobility Concept 


Paris-French design for Hie Sud SA 
330 turbine-powered light transport and 
assault helicopter (AW Apr. 1 5, p. 34) 
reflects a new French military mobility 
concept based largely on experience 
gained during the Algerian war. 

N'ow in the early development stage, 
the SA 330 is designed to ferry squad- 
size combat units into action under 
most weather conditions, and represents 
a move away from an earlier emphasis 
here on Sud's substantially larger SA 
3210 Super Frelon. Partially as a result 
of this new thinking, the future of the 
28-passenger Super Frelon as a produc- 


tion project is now in doubt (AW June 
Z4.P-31). 

Sikorsky, which aided in the Super 
Frelon development program, also mav 
work with Sud on the SA 330. 

One Sud official, a former helicopter 
pilot in Algeria, said the long, militarily 
indecisive war there taught them that, 
"when a big helicopter is hit, you lose 
too many men. ... If it's too small, 
you can’t carry enough men to defend 
themselves on the ground until there 
are reinforcements." 

Supplementary French government 
budget requests for 1963 include $5 


million for the continued development 
of the SA 330, and Sud officials hope 
to have an initial prototvpe in the air 
by 1965. 

Designed to carry 12 fully-equipped 
troops plus pilot and copilot, the SA 
330 would be powered by two Turbo- 
mcca Bastan 7 turboshaft engines of 
1,300 shp. each. 

Twin powcrplant configuration for 
the relatively light helicopter was de- 
cided upon primarily because of the 
increased speed and altitude perform- 
ance it can provide. The added over-all 
safety factor such an arrangement per- 
mits also was a consideration in the dc- 

In a related area, increased safety 
potential for the troop and/or cargo 
payload under a combat situation deter- 
mined the provision of stations for both 
a pilot and back-up copilot. Under most 
operating conditions, the SA 330 can 
be operated effectively with a single 
crew member in the cockpit. 

A major feature in the design is the 
incorporation of a wide- 4.1 ft.— exit 
door on either side of the cabin to per- 
mit rapid troop exit and dispersal in the 
event the helicopter comes under enemy 

If the fire is from one side only, losses 
can be cut be exiting from a single door 
away from the scene of action. If heavy 
fire is being directed at the helicopter 
from all directions, risk can be cut 
somewhat by having the troops drop 
to the ground from a 27-by-27 in. floor 
hatch located directly beneath the rotor 

A rear loading cargo door also has 
been incorporated into the design. 

General design requirements, stem- 
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ming primarily from military experience, 
included: 

• Aircraft with minimum dimensions 
required to meet the stated mission in 
order to minimize the size of the target 
in combat areas. 

• All-weather, all-climate, high-altitude 
capability. 

• Simplicity of operations and mainte- 
nance to enable the helicopter to be 
operated by small army detachments in 
the field. 

• Capability of being transported in the 
Franco-German Transall C-160 turbo- 
prop cargo aircraft or by rail with min- 
imum dismantling of the helicopter 


• Fasv installation of special equipment, 
including defensive armament and elec- 
tronic countermeasure equipment plus 
a cargo sling and winch. 


Defensive Armament 

Although a requirement for defen- 
sive armament installations along cither 
side of the fuselage is stipulated in the 
requirements, officials say they probably 
will be seldom used or carried. Main 
reliance for suri'ival will be placed on 
fast— 1 35 kt.,— low-level penetration tac- 
tics. Troops could be unloaded within 
a matter of seconds to form a basic 
perimeter, while the helicopter em- 
ployed the same techniques used in 
penetration during its withdrawal. 

In the maintenance area, design 
component lifetime between major 


SA 330 Specifications 

Max. speed 155 kt. 

Max. cruise speed 150 kt. 

Normal cruise speed 128 kt. 

Sen-ice ceiling 16,000 ft. 

Range at normal cmisc speed. . .335 mi. 

Range at high speed cruise 316 mi. 

Ferry range 870 mi. 

Main rotor d.amctcr 49 2 ft. 

Tail rotor diameter 9-# ft. 

(her all length 59.6 It. 

VV,dth . 10.7 (t. 

Usable cabin Irngth 13.1 ft 

Floor width 5.4 It. 

Fmptv weight 7.040 lb. 

Normal gross weight 12.540 lb. 

Max gross weight 13.640 1b 


overhaul will be 1,000 hr. Hubs and 
bearings will be automatically lubri- 
cated to minimize field maintenance 
requirements, and a number of parts, 
including the three wheels of the tri- 
cycle landing gear, will be interchange- 
able. 

Stress also has been placed on com- 
ponent accessibility. A built-in work 
platform will be located on either side 
of the fuselage-mounted powcrplants, 
and another will be positioned near the 
rotor head. 

Dismantling required for transport 
of the SA 330 by rail or by a Transall 
C-160 will be limited to the main rotor 
head and the tail boom when the semi- 


retractablc landing gear is placed in the 
up position. Retracting the gear will 
reduce the helicopter's over-all height 
by approximately 10 in. The four-bladcd 
main rotor system would be folded 
during such transport operations. 

SA-330 cockpit is 5.8 ft. wide, with 
a side panel on either side for emer- 
gency crew exit. Each of the dual con- 
trol systems is equipped with a servo 
boost unit to help relieve the pilot's 
workload. 

Communications Gear 

Proposed equipment beyond the 

autopilot. VHP radio plus IIF homing 
and intercom system, a BLU type HF. 
an MF radio compass, radio altimeter. 
Doppler and IFF gear. 

Fuel tanks, with a total capacity of 
approximately 317 U.S. gal., arc lo- 
cated below the cargo door. External 
auxiliary fuel tanks also may he in- 
stalled on either side of the helicop- 
ter’s fuselage. 

At a normal takeoff weight of 12,540 
lb., the SA 330 is designed to attain 
a vertical climb rate of 1,970 fpm. at 
sea level. 

Conventional climb rate at sea level 
is scheduled to be 2,650 fpm. The 
helicopter is designed for a hovering 
ceiling of 14,600 ft. in ground effect. 
Hover ceiling outside ground effect is 
13,000 ft. and service ceiling is 16,000 
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Triple exposure photograph in new Martin Rendezvous Laboratory shows spacecraft making approach and closure for docking under simulated space conditions. 


New 100-foot-long laboratory simu- 
lates complete closing and docking 
for both manned and unmanned mis- 
sions. Visual and television surveil- 
lance can be used during manual 
operation, radar and laser sensors in 
fully automatic exercises. 

A bank of analog computers sup- 
plies effects of space to the mobile 
module. All room walls are anechoic 
to free sensors of interfering noise. 



MANNED RENDEZVOUS: 

New Rendezvous Laboratory 
at Martin investigates closure 
and docking techniques 


Rendezvous of orbiting spacecraft is an indispens- 
able technique in future space planning. It is a 
science of precision without precedent, dependent 
largely on booster accuracy and extremely sophis- 
ticated closing and docking techniques. 

To enhance the nation's capabilities in this vital 
science, Martin has built a unique Rendezvous, 
Closure and Docking Laboratory. It simulates for 
technicians and astronauts all the sensor and con- 
trol problems of orbital rendezvous, and it utilizes 
full-scale hardware. It simulates both manual and 
automatic closure from 100 miles out to lock-on. 

This Martin facility will speed the nation's devel- 
opment of rendezvous techniques for manned space 
systems. At Martin, systems management means the 
best possible product, in the shortest possible time, 
at the lowest possible cost. 
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Five-Segment Motor Tested Successfully 


By Irving Stone 

Coyote, Calif.— Five-segment, 120-in.-dia. rocket motor, largest solid-propel- 
lant configuration produced in this country', was test-fired successfully July 20 
at United Aircraft Corp.’s United Technology Center development site here 
(AW July 8, p. 25). 

The test firing was the first full-scale evaluation of the motor programed 
for use in dual strap-on units for USAF Space Systems Div.’s Titan 3C space 


booster. Titan 3C will incorporate tl 
Aerojet-General transtage. Titan 3C’s 

The full-scale 120-in. firing was con- 
sidered a critical milestone in the Titan 
3C program and was watched closely 
by large solid-propellant motor com- 
panies and associate contractors. It was 
felt that failure of the 120-in. motor 
test could have a pronounced effect on 
future support the solid-propellant in- 
dustry might expect from both Defense 
Dept, and National Aeronautics and 
Space Administration. 

Rep. George P. Miller (D.-Calif.) 
chainnan of the House Committee on 
Science and Astronautics, attended the 
development firing with Committee 
Member Rep. Emilio Q. Daddario (D.- 
Conn.). Miller said he hoped the suc- 
cessful test of the 120-in. motor would 
cause DOD to reconsider and restore 
some of the funds which had been pro- 
jected for development of still larger 
solid-propellant motors. The $46 mil- 
lion expected in Fiscal 1964 funds for 
further development of the larger 
motors has been cut to $16 million. 

Some key characteristics exhibited 
during the firing included: 

• Maximum thrust developed was about 
1.2 million lb., tapering to 700,000 lb. 
thrust at the beginning of tailoff. 

• Burning duration of approximately 
112 sec. included about 110 sec. of 
action time, defined as the span from 
attainment of 75% of chamber pres- 
sure to the 10% value during tailoff. 

• Pressure-time traces of the firing in- 
dicated the practicality of the nozzle’s 
38-in.-dia. carbon throat. 

• Sound level of approximately 90 to 
100 db., coupled with what appeared 
to be a 40-cps. fundamental frequency, 
was experienced at about three-quarters 
of a mile from the test stand. This noise 
level was less than anticipated. 

The test substantiated the validity 
of liquid injection for thrust vector 
control. More than 25% of the 273 
firing test measurements were associated 
with thrust vector control system fac- 
tors. Amount of thrust vector deflection 
guaranteed for the 120-in. motor in 
the Titan 3C application is 5 deg. As 
much as 8 deg. of exhaust stream de- 


le Martin Titan 2 core topped by the 
first flight is scheduled for spring, 1965. 


flection has been obtained in firings 
of single segments of the motor. The 
next firing of a single segment motor, 
early next month, also will be con- 
cerned with thrust vector control tests. 

Second firing of a full five-segment, 
120-in. motor is programed for 
November. This will be the operational 
configuration and differs slightly from 
the initial five-segment motor tested, 
because the specifics of the program 
were not firm when this initial hard- 

The next eight development firings, 
beginning with the November test, 
probably will be conducted on a 
monthly basis. This will be followed 
by 24 qualitative test firings, six pre- 
liminary flight rating tests, and 10 flight 
trials. All of the tests in these last three 
categories will be conducted on an over- 
lapping schedule. 

Nozzles for the nine full-scale, five- 
segment development motors are being 
supplied by II. I. Thompson Fiber 
Glass Co. (Hitco) and Thompson 
Ramo Wooldridge's Tapco Div. on an 
alternate basis, beginning with the next 
five-segment firing. Hitco also supplied 
the nozzle for the first five-segment 
firing. 

Nozzle throat assembly is basically 
configured with three carbon rings, 
each about 4 in. wide and 8 to 10 in. 
thick. Outside diameters of the rings are 
tape-wrapped with silica phenolic and 
bonded to a steel sleeve. This assembly 
(38 in. inside diameter) is bonded to 
the steel shell, which bolts to the motor 
aft closure. 

Nozzle exit cone, about 10 ft. long, 
is in two sections. Upstream portion 
has a 2-in.-thick silica phenolic face 
incorporating a graphite phenolic in- 
sert, about 1 in. thick, adjacent to the 
carbon rings. Tire silica phenolic is 
backed by a steel shell which bolts to 
the throat section shell. Downstream 
portion of the exit cone also has a silica 
phenolic facing backed by a sandwich 
of stainless steel sheet enclosing alumi- 
num honeycomb. This assembly bolts 


to the upstream portion of the exit 
cone. Expansion ratio is about 10. 

Evaluation of the complete five-seg- 
ment configuration followed firings of 
single-segment, 120-in.-dia. units on 
Feb. 23 and June 18, indicating 
UTC’s confidence in the full-size de- 
sign. UTC believed there was little to 
be learned in progressing, by successive 
steps, from single-segment, 120-in. mo- 
tors to the five-segment unit because of 
the inherent simplicity of large solid 
motors, and that the behavior of the 
complete configuration could be pre- 
dicted accurately. 

Firings of the two trial, single-seg- 
ment, 120-in. motors, bolstered bv data 
from firings of 86- and 96-in.-dia mo- 
tors in 1961 and 1962, merely were 
confirmatory' design tests, not aimed at 
advancing the state-of-the-art. The only 
increase in the state-of-the-art relates 
to increase in length, which affects the 
nozzle, but technology has generally 
remained relatively constant -or may be 
considered to have backed off, accord- 
ing to UTC. 

In comparison with the Minutcman 
ICBM’s smaller solid motors, the large 
solid-propellant motors^ arc designed 

sulation protection and internal prop- 
erty stresses, because higher reliability 
is required in the large motors. 

The reliability gained from the con- 
servative approach can lead to early 
man-rating, a critical consideration with 
rocket motors which will be used to 
boost manned payloads. 

Cost-effectivencss is another consid- 
eration, since it is more economical 
to design conservatively and put a few 
more hundred pounds on the launch 
pad rather than try' to achieve a design 
which attempts to push the state-of-the- 
art considerably. In this respect, the 
large solid-propellant motor can be 
likened to a truck rather than a racing 

Thickness of the steel case is about 
i in. Insulation is a standard Buna- 
type rubber, supplied by Rohr Corp., 
received as a sheet and cemented 
to the case wall. Insulation thickness 
varies along the segment case length. 
It is approximately 1J in. thick at the 
ends of the segment and tapers toward 
the center of the case. Evidence that 
this insulation design is conservative is 
that insulation has been reused suc- 
cessfully in UTC test motors, having 
been prepared by sand-blasting follow- 
ing the first test. 

Case segment joints are clevis-pin 
type and are integral with the case. 
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This design was selected after an ex- 
tensive studv involving at least 30 joint 
configurations. The choice finally was 
narrowed to the clevis-pin type and a 
co-linear boltcd-flangc type unit. The 
elevis-pin joint was selected because it 
is lighter, simpler in construction and 
cheaper to fabricate and has greater 
stress-resistance and a better appear- 

The joint incorporates its own 
O-ring seal, but the case insulation also 
seals the joint for complete protection 
from the heat of the burning propellant. 

Propellant in the 120-in. motor is a 
standard perfonnancc PBAN-typc— 
polybutadicnc acrylic acid acrvlo-nitrile. 
Crain design is the same as that of 
other UTC large motors fired thus far. 
The grain has a cylindrical perforation 
about 4 ft. in diameter, thus providing 
a grain web approximately 3 ft. thick. 
The design provides for end-burning by 
incorporating slots at the case joints, 
so that when the segments are assem- 
bled. the grains do not abut. 

Burning progresses longitudinally and 
radially simultaneously. Burning com- 
mences in the core and propagates into 
the slots at the joints, and, after a brief 
lapse, all exposed grain surfaces burn 
together. Duration of burn is designed 
to be approximately 120 sec. 

The motor has a regressive thrust- 
time curve, producing a decreasing 
thrust as burning progresses toward 
tailoff. This regressive thrust-time pro- 
vision is used because of the require- 
ment of the Titan 3 vehicle. The Titan 
2. core rocket of the Titan 3 booster, 
is stressed to be launched with loaded 
tanks and lightened during flight by 
consumption of fuel. 

In the Titan 3 application, the Titan 
2 is being accelerated, with its fuel load 
undiminished, by the 120-in., solid- 
propellant strap-on boosters. Thus, the 
thrust of these solid motors must be 
reduced as they lighten by burning of 
the propellant, or the thrust would 

of the Titan 2 structure. 

The igniter is a conventional head- 
end tvpe— a small rocket motor designed 
by UTC. 

Early tests of the large rocket motors 
added considerably to improvement in 
the art of liquid injection for thrust 
vector control. The system incorpo- 
rated in the 120-in. motor utilizes in- 
jection of liquid nitrogen tetroxide 
into the exhaust for stream diversion. 
This fluid was selected after it was com- 
pared with freon by alternate injections 
for thrust vectoring during the same 
motor firing. 

It provides higher perfonnancc, al- 
though as a reactive fluid it contributes 
very little axial thrust to the exhaust 

Another distinct advantage in the use 
of the nitrogen tetroxide is the simpli- 


fied logistics problem for the Titan 3 
vehicle because its Titan 2 core also 
uses this liquid as the oxidizer in its 
hypergolic propellant. 

In the UTC test stand at Coyote, 
the nitrogen tetroxide is fed to the 
nozzle from a nitrogen-pressurized 
facility at the top of the stand. Thrust 
vector control cold-flow tests were con- 
ducted at the top of the stand with the 
nozzle before it was connected to the 
stack of five motors already assembled. 

In the Titan 3 vehicle, the nitrogen 
tetroxide will be contained in a tank 
attached to each 120-in. solid motor. 
The tank will measure about 3 ft. in 
diameter and about 30 ft. long. 

Thrust vector control system valves, 
developed by Ling-Temco-Vought, are 
pintle-type, fully modulated units which 
furnish constant pressure with variable 

Moving parts will operate under am- 
bient temperature conditions of the 


nitrogen tetroxide, about 80F, com- 
pared with a temperature of about 
3.500F for vectoring systems having 
parts in the hot gas of the exhaust. 

Because the vectoring system essen- 
tially is independent of the 1 20-in. mo- 
tor, reliability is increased. 

Nitrogen tetroxide is injected down- 
stream of the nozzle throat, at about 
one-third the length of the exit cone. 
The vectoring system has six orifices per 
quadrant, but for the test stand firing 
only two quadrants were employed for 
evaluation purposes. 

The vertical test stand for the 120-in. 
motor is a UTC-funded facility'. It will 
be used as a standby unit and for gen- 
eral UTC motor-development work 
when testing of the 120-in. motor for 
the Titan 3 vehicle is transferred to an 
Edwards AFB facility in early 1964. 

The 120-in. motor tests would have 
been started at this facility had it been 
ready in time to meet program needs. 
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Advanced Space Logistic Systems Studied 


Los Angeles— Non-mctallic structure 
and configuration analyses for space- 
craft with re-entry capability arc being 
sponsored by National Aeronautics and 
Space Administration to establish char- 
acteristics of advanced logistic systems. 

• Thermal and structural aspects of in- 
tegrated wall construction for re-entry 
vehicles. Industry proposals for this 
nine-month study were submitted July 
22 and are being evaluated by NASA’s 
Langley Research Center. 

• Ballistic re-entry logistics spacecraft. 
Contract for $100,000, six-month study 
was awarded July 1 to Lockhccd-Cali- 
fomia Co. by NASA's Manned Space- 
craft Center. 

• Lifting re-entry horizontal-landing 
type logistics spacecraft. Contract for 
S WO, 000, six-month study was awarded 
June 25 to Boeing Co.’s Aerospace Div. 
by NASA's Manned Spacecraft Center. 

The integrated wall structures study 
will accent economical transportation of 
equipment, supplies and personnel to 
support various missions associated with 
high-orbit space stations and inter- 


planetary travel. Design of the vehicles 
using the integrated wall construction 
will be oriented for reuse by having ther- 
mal protection systems which arc dis- 
posable or capable of being repaired or 
refurbished. 

Predicated on the assumption that 
reuse of conventional metallic load-car- 
rying structures incorporating ablation 
material, such as the Apollo re-entry' 
module, may be impractical in some 
cases, the NASA study will investigate 
the feasibility of developing a concept 
for a reliable non-mctallic. integrated 
structure for comparison with more con- 
ventional systems. 

One approach to the desipn of a re- 
usable re-entry vehicle could involve 
a disposable, load-carrying thermal pro- 
tection shell contoured to the aerody- 
namic shape and enclosing removable 
cargo and pressurized personnel com- 
partments which would not necessarily 
have to conform to the aerodynamic 
space. 

NASA planners feel that a judicious 
choice of non-mctallic materials may' 
alleviate greatly the thermal strain 


problem. The exterior shell design 
might involve a combination of tech- 
nologies for reinforced structural plastic 
with plastic thermal protection mate- 
rials to create an integrated structure in 
which all materials sene load-carrying 
and heat-protection functions. 

General characteristics of the re-entry 
vehicle configuration includes a manned, 
asymmetric, lifting-body vehicle for re- 
entry speeds between 26.000 and 46,- 
000 fps., and incorporating an ablative 
system. The configuration (see sketch) 
has a sharply swept triangular platform, 
a blunt, rounded nose, and fins upswept 
at about 45 deg. from each end of the 
trailing edge. Control surfaces would be 
located on either side of a half-conical 
fairing which begins at a point about 
one-third from tire nose and extends 
to the trailing edge. Length of the con- 
figuration would be about 28 ft., width 
at the trailing edge from fin-tip to fin- 
tip would be about 19 ft. and deepest 
part of the configuration’s underbelly 
would be about 61 ft. 

Industry bidders for the study each 
have proposed two or more concepts 
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adaptable for incorporation of refur- 
bishable or disposable structure protect- 
ing a removable pressure cabin and 
cargo volume. The proposals indicate 
geometries to be used to analyze the 
asymmetric lifting body configuration 
and the portion of the vehicle repre- 
sented by each geometric shape. Also 
included is the method to obtain aero- 
dynamic heatmg-and load-distributions 
at the different locations of the vehicle. 

From the structural concepts pro- 
posed, NASA will approve two for the 
contractual study, which will consider 
only existing materials displaying high 
efficiency for thennal or structural ap- 
plication. The concepts will make 
minimum use of undeveloped fabrica- 
tion techniques, and emphasize econ- 
omic manufacture for amenability to 
minimum turn-around time for multi- 
missions. either by refurbishment or 
disposal of the exterior structure. 
Operation Analyses 

Thermal and stress analyses will be 
made for launch of the vehicle, ex- 
tended exposure to a temperature of 
— 250F, for various orientations of the 
vehicle in space, and for re-entry from 
a high orbit at 36,500 fps. along two 
specific traicctoncs (see charts). 

Structural and thennal efficiencies of 
a minimum weight design for the in- 
tegrated concept will be compared with 

allv-protccted metallic structure for the 

Technical requirements for the Lock- 
heed ballistic re-entry' type logistics 
spacecraft study and the Boeing lifting 
re-entry horizontal landing type logistic 
spacecraft are essentially the same. 

The ballistic type external configura- 
tion will have a trimmed lift/drag ratio 


of 0.25 or less for hypersonic flight, 
whereas the lifting re-entry horizontal 
landing type will have a trimmed hyper- 
sonic Tiff/drag ratio of approximately 
one and a subsonic hft/drag ratio con- 
sistent with pilot-controlled horizontal 
landing. 

In addition, the horizontal landing 
type will require static and dynamic 
longitudinal, lateral, and directional 
stability and control characteristics 
which will have to be demonstrated by 
a dy namic trajectory analysis of re-entry 
and approach and landing phases. Pen- 
alties stemming from volumetric effi- 
ciency, booster compatibility, abort 
system simplicity, rendezvous, docking, 
and storage, recovery', refurbishment and 
reuse economics, which will be incurred 
because the design differs from the 
blunt symmetrical, ballistic type will 
have to be minimized. Concepts for 
partial encapsulation of the lifting re- 
entry vehicle during launch, and de- 
ployment of lifting and control surfaces 
after re-entry, also will be analyzed for 
the horizontal landing type. 

Each type of logistics spacecraft will 
be a soft-landing vehicle capable of 
accommodating a space-station crew 
complement of 12 men for rotation on 
a normal or emergency basis, plus a 
mixed cargo of about 10,000 lb. The 
cargo module will be capable of carrying 
liquid and solid supply items, will be 
non-rccoverable and may be used in 
whole or in part at the space station. 
Launch vehicle adapter and fairing also 
will be a non-reusable cargo module 
and contain the required propulsion 
system. 

The spacecraft will have a capability 
for letdown on both land and water, 
but primary design goal will be one 
land site for day and night operations, 


with a backup site for the normal mis- 

Maximum normal landing or emer- 
gency recall footprint (touchdown area) 
will be selected. 

The crew module will provide a 
habitable environment for one day and 
a seven-day survivablc condition fol- 
lowing land or water letdown, thus in- 
cluding a sea-keeping (flotation) capa- 
bility for the longer period. 

Booster Compatibility 

Spacecraft will be compatible with 
the Saturn C-l (S-l and S-4 stages), 
Saturn C-1B (S-l and S-4B stages) and 
Titan 3 launch vehicles. The studies 
also will consider integration of the 
logistics spacecraft as a component to 
be launched with a space station re- 
quiring a Saturn 5 boost vehicle. 

Spacecraft’s manned mission flight 
capability will be 48 hr. The spacecraft 
will be capable of being stored for six 
months at or near the space station 
without irreparable function degrada- 
tion. The subsystems will be capable 
of orbital standby in unpressurized 
compartments. Automatic systems- 
chcckout will be performed in accord- 
ance with a schedule which is com- 
patible with system utilization. 

Radiation protection in the space- 
craft will be required to permit per- 
sonnel to perform two mission cycles 
per year. Possibilities of direct shielding 
and methods of predicting high-inten- 
sitv encounters, such as solar flares, will 
be evaluated. The basic structure, pro- 
pellants, systems and components will 
be considered for shielding services and 
possibility of using portions of the 
spacecraft for solar cellars will be anal- 

Farticular emphasis will be placed on 
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What could we possibly add to the Mach 2 fighter- bomber 
that can already handle every combat mission in the book, 
in any weather, any time, any place in the world? 



A training cockpit. 


In Republic’s F-l05D-or in the new F-l05F-an Air 
Force pilot can deliver a nuclear counterpunch in any 
weather at 1400 miles per hour. 

But in the new F-105F he can train for it. 

While the trainee is flying on instruments, the instruc- 
tor maintains a visual safety check. Costly "chase" plane 
sorties are eliminated. 

And there are other savings. 

The two-place version keeps F-105 pilots out of non- 
combatant jet trainers. Delivers twice as much pilot lime 


per hour of aircraft time. And trains each pilot with the 
same weapon system he would use for nuclear retaliation. 
This includes the same electronic gear, and much of the 
gear he’d use supporting ground forces with a seven-ton 
mix of conventional weapons. 

Now that the all-weather nuclear-retaliation weapon 
system with the greatest conventional-weapons capability 
of any Mach 2 fighter-bomber has been given training 
capability, what will we add next? 

Whatever is needed. 


REPUBLIC 


PRODUCTION BRIEFING 


integrating the meteoroid protection 
with the basic structure. Penetration 
effects such as decompression, struc- 
tural weakness, flash propagation and 
other possible sources of damage to 
subsystems and crew will be evaluated 
to determine adequate protective shield- 

Thc spacecraft will rendezvous with 
and dock at a space station in low 
earth-orbit. A mission time of 24 hr. 
will be allotted for earth launch until 
a mandatory mating-maneuver abort. 
An additional 24 hr. rendezvous abort 
period will be allotted for normal re- 
call, de-orbit and re-entry to a specified 
earth landing area. 

Rendezvous will be accomplished 
either by direct ascent or from a near 
co-planar orbit. Optimum tradeoffs will 
be determined for orbital parking alti- 
tudes. orbital transfer techniques, and 
rendezvous inclination deviations. Long- 
term orbital docking will be planned 
not to involve traversing of free space 
by personnel for periodic inspection 
and checkout of spacecraft equipment. 
Transfer of cargo also will be accom- 
plished without traversing free space. 
All cargo which could be damaged by 
space environment will be pressure- 
packaged in scaled capsules or tanks. 

Propulsion systems will have to he 
reusable after six- months of orbital 
storage. Aim will be to integrate the 
propulsion requirements for launch pad 
abort, maximum dynamic loading abort, 
orbital transfer, and de-orbit modes. 
The study will also consider the advan- 
tages of liquid, solid, or hybrid propul- 
sion systems for the spacecraft. 

Primary decision and command func- 
tions will be exercised from the logis- 
tics spacecraft. An abort will be initi- 
ated by ground command or by 
automatic systems only when an emer- 
gency occurs involving an urgency be- 
yond the reaction-time capability of the 

Ground station and space station 

oils infomiation on relative positions 
of the space station and the logistics 
spacecraft during rendezvous and there 
will be communication between the 
logistics spacecraft and ground stations 
during de-orbit modes. 

Voice communications will be pro- 
vided between the spacecraft and extra- 

The studies will investigate the possi- 
bility of extra-vehicular men communi- 
cating among themselves without using 
the logistics spacecraft link. 

The spacecraft will be equipped with 
transponders to cooperate with space 
station and ground network radars for 
accurate determination of position and 
velocity vector of the spacecraft from 
launch through all mission ascent and 
descent phases. 


E. T. Browder Const. Co., St. 
Albans, W. Va., will complete a nuclear 
rocket and dynamic control test stand 
at National Aeronautics and Space Ad- 
ministration s Plum Brook Station 
under a $449,498 contract. The 200- 
ft.-high stand will be used to test vari- 
ous components for large nuclear rocket 
engines of the class needed for inter- 
planetary' travel. First scheduled project 
after completion late next year is a 
study of turbopumps. Nuclear reactors 
will not be tested at the facility because 
of radiation hazard. 


Fairchild Stratos Corp. of Manhat- 
tan Beach, Calif., has been awarded a 
$474,000 Boeing contract to build 
pneumatic actuation systems for the 
X-20 (Dyna-Soar) spacecraft. The sys- 
tems will be of four types: main land- 
ing gear extension, nose landing gear 
extension, window heat shield jettison 
and pitot tube extension. 

Lycoming Div. of Avco Corp., 
Stratford, Conn., has received two con- 
tracts totaling $9.3 million for product 
and component improvements on the 



Although countless $1000 welders have’ 
been ruined by cheap fan motors, this 
relatively inexpensive but vital com- 
ponent is still often neglected. 

To assure the exceptional quality fan 
units our engineers demanded, we found 
it advisable to build our own. 

That is why Miller welders have an 
integrated design which utilizes forced- 
air plus vacuum-channeled cooling . . . 
the superior system provided by our 
totally enclosed, lifetime lubricated, 
ball bearing fan motors. 

Consequently, the reason we make a 
"fuss about fans" is because we know 
they’re important to fop welder per- 
formance and life. So much so, in fact, 
that we make more than a fuss ... we 
make the motor! 



MILLER ELECTRIC MANUFACTURING CO. 


APPLETON, WISCONSIN 




COMMAND 

RECEIVERS 


PROVEN RELIABILITY IN ACTUAL USE has made Motorola 
command receivers the most widely specified command instrumentation 
today for advanced aerospace functions. These compact FM receivers de- | 
liver a threshold sensitivity of 5 microvolts over a full temperature range of 
—54° C to +71° C, and have been fully qualified to other extreme environ- 
mental requirements of the most rigorous missile and space applications. 
They can also be supplied with a complete selection of tone channels from 
0 to 20. For example... USED ON SATURN, Motorola Model MCR-101, 
shown in illustration above, provides 10 channels, weighs only 2 lbs., 15 oz. 
USED ON AGENA ^ 8 ^ MCR-307, the smallest, lightest 3-channel 
unit made, weighs but 2 lbs. USED ON POLARIS MCR-312, 

features an isolated ground system, supplies 3 decoder channels, weighs 3 lb 
USED ON MINUTEMAN MCR-403, contains 4 decoder 

channels, weighs 3 lbs., 13 oz. USED ON MERCURY 
MCR-102/MAD-101 , receiver-decoder combination, provides a 20 channel sy 
tern, weighs but 5 lbs. Standard 3- and 10-channel receivers are available for 
fast, off-the-shelf delivery. For full performance specifications, or modification 
data to meet other parameters, write our Instrumentation Products Group today. 


MOTOROLA I 


T53 and T55 series engines. Army, 
Navy and Air Force improvements arc 
covered in the contract. 

Philco Corp., Palo Alto, Calif., lias 
received a design study contract for a 
satellite control center for the U. S. 
Navy Astronautics Group, Pt. Mugu, 
Calif. Emphasis will be on the human 
operator functions in the system. 

Actron, a division of Aerojet-General 
Corp., Covina, Calif., will design, fur- 

control center, data acquisition facility, 
data handling center, and test stand for 
static fifing the S-2 stage of the Saturn 
5 Apollo booster at NASA's Mississippi 
Test Operations. Contract is valued at 
SI 8.3 million and Aetron will buy most 
of the equipment through competitive 
bidding. 

Hughes Aircraft Co. will produce two 
new versions of the Falcon air-to-air 
missile under a 525. 5-million contract 
from the Air Force. One new version 
will be a conventional warhead adapta- 
tion of the nuclear-tipped Falcon 
GAR-1 1 which will be called the GAR- 
11A. The other will be designated 
GAR-2B and have increased .infrared 
sensitivity. Both .will be built in the 
company’s Tucson, Aria., plant. 

Martin Co., Baltimore, Md.. will 
build 41 4 honeycomb panels for various 
portions of the Grumman A-6A In- 
truder attack aircraft under a Grumman 
contract. Panels range size from 8 ft. 
by 3 ft. to 3 ft. by -3 ft. 

Lockheed-California Co., Burbank, 
and North Amtrioan Avaation, Downey, 
Calif,, have NASA contracts of 5349,- 
390 and -5240,000, respectively, to per- 
form a conceptual study of a reusable 
10-passenger orbital carrier rocket vehi- 
cle (sec p. 34). 

Garrett AiResearch Corp., Los An- 
geles, Calif., will develop an inflight jet 
engine analyzer for the Air Force under 
a S'l.S-mfllion contract. The system 
will monitor all critical engine tempera- 
tures, flows and speeds, transmit infor- 
mation to an analog computer and dis- 
play the results as a simple go-no go 
readout. Contract includes design, de- 
velopment and a year-long flight testing 
program. 

Thiokol Chemical Corp.'s Reaotion 
Motors Div„ Dcnville. N. )., has been 
awarded a S5.7-million contract for pro- 
duction of LR62 packaged liquid en- 
gines for the Navy's Bullpup B air-to- 
sutface missile. 

Chance Vouglit Astronautics, Dallas, 
Tex., has a 5349,800 contract from 
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NASA’s Marshall Space Flight Center 
for continued work on an advanced 
orbital launch operations study begun 
earlier with Douglas Aircraft. 

Lear Sieglcr, Inc., Santa Monica, 
Calif., will continue aircraft and aero- 
space systems maintenance at Air Force 
installations throughout the world 
under a 5 10-million follow-on Air Force 


Wcstinghonsc Electric Corp. has 
started design work on the atomic- 
powered generating plant for the Air 
Forces’ Deep Underground Support 
System. The generating system would 
power underground command posts in 
wartime. The project is sponsored by 
Air Force Special Weapons Center, 
Rutland AFB, N. M. 

Hayes International Corp., Birming- 
ham. Ala., will perfonn complete over- 
hauls on Martin Marlin P5A aircraft 
under a 55.1-million Navy contract. 
The firm will also perform progressive 
maintenance for the Navy on C-131F 
and C-118 transports under a 5 1.6- 
million contract. 

Lockheed Aircraft Corp., Honolulu, 
will perfonn maintenance on C-121J 
Super Constellation and EC-1 21 K 
Warning Star aircraft under a 53.8- 
million contract. Previous obligations 
under this contract totaled 53.7 million. 

Raytheon Co., Lexington. Mass., has 
a 55-million Navy supplemental con- 
tract for continued production of Spar- 
row 3 guided missiles. Previous obliga- 
tions total 535 million. 

Republic Aviation Corp., Farming- 
dale. N. Y.. has received a SI 02.7-mil- 
lion Air Force supplemental contract 
for F-105 aircraft and related support 
equipment. 

Radio Corp. of America Sendee Co., 
Camden. N. J., will operate, maintain 
and support the Ballistic Missile F.arlv 
Warning System (BMEWS) under a 
SI 5-million Air Force contract. 

Kainan Aircraft Corp., Bloomfield, 
Conn., has received a 51. 8-million Air 
Force contract for production of HH- 
43B helicopters and related equipment. 

Bell Aerospace Corp., Buffalo, N. Y., 
has a 52-million Air Force contract for 
production of UH-1F helicopters and 
related material. Work will be done in 
Ft. Worth, Tex. 

McDonnell Aircraft Corp., St. Louis, 
Mo., has received a 51. 3-million supple- 
mental contract from Air Force for dc- 



TRANSPONDERS 


PROVEN RELIABILITY IN ACTUAL USE makes Motorola 
radar transponders the logical choice for critical tracking, data and control 
missions. Case in point... AN/DPN-66 (Motorola SST-102A) illustrated above, 
USED ON SATURN, PERSHING and over 15 other current aerospace 
programs. A precision C-band unit, weighs 10.8 lbs., occupies 200 cu. in., it is 
just one of a complete line of transponders ready for fast, off-the-shelf delivery. 
Others include: USED ON SCOUT, ATHENA and at WSMR ^ 
SST-131,this transponder is an extremely rugged microminiature superhet- 
erodyne unit, weighs only 3 lbs. and occupies just 40 cu. in., qualified for 
high-thrust, solid propellant boosters. Power: 400 watts. Sensitivity : —65 dbm. 
USED AT AFMTC AN/DPN-71, a high-power, superhetero- 

dyne unit for deep-space fracking assignments. Power: 20 k w. Sensitivity: 
—75 dbm. USED ON SATURN, and PERSHING AN/DRN-11, 

UDOP (UHF Doppler) transponder provides extreme range and position accu- 
racy for ballistic vehicles. Power: 3 watts (15-watt power amplifie r optio nal). 
Sensitivity: 5 microvolts. USED ON NAVY AIRCRAFT 
AN/APN-132, an X-band transponder with 5 channel decoder. Power: 100 
watts. Sensitivity: —65 dbm. For full performance specifications, or modifica- 
tion data to meet other parameters, write our Instrumentation Products Group. 

MOTOROLA 
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PROBLEMATICAL RECREATIONS 181 



Three farmers, Adams, Brown and Clark all have farms contain* 
ing the same number of acres. Adams’ farm is most nearly square, 
the length being only 8 miles longer than the width. Clark has the 
most oblong farm, the length being 34 miles longer than the width. 
Brown's farm is intermediate between these two, the length being 
28 miles longer than the width. If all the dimensions are in exact 
miles, what is the size of each farm? — Contributed 

Among the many applications for the new gaseous state laser 
developed by our Electron Tube Division are precision optical- 
geodetic surveying and wideband communications. This sophisti- 
cated CW device, for general laboratory experimental and 
educational use, weighs just 1 8 pounds including the R. F. power 
supply; has a variety of uses where coherent light beams are 
required. The OMG 10B can be operated in the visible or infra- 
red region. (The latter is done with mirrors!) Inquire at the 
Marketing Department, 960 Industrial Road, San Carlos, Calif. 

ANSWER TO LAST WEEK’S PROBLEM: 272. 

□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 


sign, manufacture and installation of 
prototype modification kits for the 
photo-reconnaissance system in RF- 
110A and RF-1 IOC aircraft. 

Boeing Co., Seattle, Wash., lias re- 
ceived a SI 99,920 NASA contract for 
further study of a reusable ground 
launch vehicle in the 100-ton orbital 
payload class based on advanced Saturn 


Baldwin-Liina-IIamilton Corp., Wal- 
tham, Mass., has a $223,287 contract 
from the Martin Co. for pressure trans- 
ducers used in the Titan 3 space 
booster. 

Space Technology Laboratories, Re- 
dondo Beach, Calif., will begin a tvvo- 
vear study of nuclear propulsion for 
1 97 5-80 space vehicles under a S 149 .9 30 
contract from NASA. The study will 
encompass two engine classes— 1,500 to 
5,000 megawatts and 5,000 to 15,000 
megawatts. The study assumes use of 
Saturn 5 and Nova class boosters ca- 
pable of placing 1 million lb. in orbit. 


Gcnisco, Inc., of Los Angeles, Calif., 
will build a mail-carrying motion gen- 
erator for research into guidance and 
psycho-phvsiologieal problems of space 
flight under a $6-million NASA con- 
tract. The new simulator, designated 
the Space Guidance Research Facility, 
will be operational at Ames Research 
Center, Moffett Field, Calif., in about 
two years, according to present plans. 

Advanced Structures Div. of Tele- 
computing Corp., Los Angeles, Calif., 
will manufacture the close-tolerance 
phenolic core and glass-fiber major 
structural bulkheads for the Gemini 
spacecraft under contract from Mc- 
Donnell Aircraft Corp. 

Martin Marietta Corp., Baltimore 
Div., will build five horizon sensors and 
two sensor power supplies for the 
Saturn 1 booster, and design, develop 
and produce a new type of horizon sen- 
sor for use in the Saturn 5 booster's 
instrument unit, under an $826,990 
contract from NASA. 


First production General Electric 
T64 gas turbine has been shipped from 
GE's Small Aircraft Engine Dept. The 
engine, designated T64-1. was sent to 
the Hamilton Standard Div. of United 
Aircraft Corp. for testing of the integral 
gear box and propeller which will be 
used in support of the Vought-llillcr- 
Ryan XC-142 tilt-wing transport pro- 
gram. The T64-1 is rated at output of 
2,850 shp., 0.495 sfc. The engine 
weighs 713 lb. and is 83.4 in. long. 
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The Big Jets proved the point ! People flock to the 
airlines offering pure jet transportation. 


Now the DC-9 gives airlines the opportunity to 
extend" this passenger swelling jet service to routes 
from 100 to 1500 miles... serving cities the big jets 
overpass. These smaller communities account for 
more than 60% of the passenger miles now flown. 


New passenger megnet on short routes, Douglas 





The DC-9 will carry from 56 to 83 passengers, 
depending on class of service, plus 4,000 to 6,000 
pounds of freight. It will cruise at 560 mph. Its low 
neighborhood noise levels will permit unrestricted 
airport operation. It is designed for quick turn- 
around, to insure high productivity. Its low load 
factor break-even point permits profitable operation 
with less passengers than any jetliner now in use. 
Every component of the DC-9 has been carefully 
chosen for simplicity, reliability and easy 
maintenance. Jet engines arc derated for long life 
and dependability. This new Douglas jetliner will 
enter scheduled airline service in the spring of 1966. 
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FRUEHAUF’S 
VAST RESOURCES 
ARE KEYED TO 
SPACE AGE NEEDS 
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Fruehauf's vast resources for the designing and producing 
of space age equipment have provided a wide range of mili- 
tary products . . . from standard and custom vans, shelters 
and trailers to advanced aerospace ground handling equip- 
ment. On both prime and subcontracts, Fruehauf’s engineer- 
ing know-how has consistently demonstrated its capacity 
for handling the toughest problems— swiftly, efficiently. 

Fruehauf capability played an important part in the cele- 
brated flight of the X-15 . . . the world’s first man-controlled 
winged space flight. Fruehauf supplied North American 
Aviation, working under the National Aeronautics and 


Space Administration, with Anhydrous Ammonia Tank 
Trailers for fueling the X-15 prior to take-off. Fruehauf also 
provided lox tanks for servicing the X-15 from the B-52 
mother ship while in flight. 

For additional facts on Fruehauf's capability for design- 
ing, researching, developing and producing military and 
space age equipment of all kinds, send for your free copy 
of “Fruehauf G.S.E.— Military and Missile.” 


■ENGINEERED TRANSPORTATION"— 
The Key to Transportation Savings 


FRUEHAUF 

MILITARY PRODUCTS 


A FRUEHAUF DIVISION 
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U.S. Industry Faces Sales Test in Europe 


By Cecil Brownlow 

Geneva— U. S. aerospace industry’s future within the West European 
market, for the next decade at least, will be determined largely by the 
success or failure of its selling efforts over the next 2-3 year period. 

A need for major new sales breakthroughs within this time span is recog- 


nized by both industry and American 
area, although there is some dispute as 

Both groups also agree that the ex- 
port sales figurc-dircet and indirect— 
for the coining 10 years can plummet 
drastically to a point well below the 
levels registered over the past decade 
unless there is a strong, coordinated— 
and successful— industry-government ef- 
fort. 

Prime question— with the West 
European aerospace industry growing 
in technological strength to a point in 
some spheres that surpasses that of 
the U. S. — is how to maintain the post 
World War 2 impetus at least on a 
modified scale, rather than reverting 
to the occasional sale of tooling or 
hardware that typified the pre-war era, 
particularly when the magnitude of 
American mutual aid grants is rapidly 
shrinking. 

U. S. government, concerned over 
the adverse gold flow from American 
shores, has shed the neutralist mantle 
under which it formerly often promoted 
European hardware above all others in 
European equipment competitions. U.S. 
government is now actively helping 


government officials working in the 
to just how they can be attained. 

sell "as much as the market will bear,” 
using whatever technical-political per- 
suasions come its way and following a 
trail already well blazed by the British 
and French. 

At the same time, it is formally warn- 
ing industry that a hard row lies ahead. 

Officials of the Defense Dept.’s In- 
ternational Security Affairs (ISA) office 
in Washington estimate that total U. S. 
military exports over the next 10 years 
will match the $22 billion registered 
during the past decade “if industry 
really gets out and hustles.” 

West Europe accounted for approxi- 
mately 70% of the S22 billion figure 
for the past 10 years and is expected to 
absorb a like amount under the new 
estimate. 

Other officials, within and outside 
the government, believe that the ISA 
forecast for the coming 10 years repre- 
sents an unattainable goal, particularly 
in so far as the aerospace industry's 
share is concerned. Of the past decade's 
$22 billion, approximately S16 billion 


came from U. S. mutual aid programs 
and only about $6 billion represented 
direct industry sales. 

With mutual aid funding in sharp 
decline, there must be increased sales 
to customers who have reached a tech- 
nological maturity- in their own right 
over the past few' years if the ISA esti- 
mates are to become a reality. Inde- 
pendent sales not associated with mu- 
tual aid must account for at least 30% 
of the total figure. 

This growing "off-shore” technology 
also is a prime reason behind the need 
to make a major sales impact within 
the next two-to-three-year period. 

To meet the $1 0-514 billion goal 
established for the next decade, one 
top ISA official in Washington esti- 
mates that at least 50% of the total 
orders needed to attain this figure must 
be firmly on the books before the end 
of what he terms this "critical period” 
of the next 2-3 years. 

“If we don’t have the firm orders by 
then,” he adds, "the technologies of 
these countries will have reached the 
point where selling to them will be very 
difficult." 

Not only will sales as such be diffi- 
cult to obtain but, without a continu- 
ing, firm U. S. industry position within 
Europe during this time, the ISA of- 
ficial says "the countries will grow 
away from the U.S. Now, when they 
need something, they generally tend 



West German Army Evaluating Mohawk 

Grumman OV-1B Mohawk, twin-engine reconnaissance aircraft, shown above in West German markings, is being evaluated by the West 
German Army. Aircraft carries side-looking radar in the long pod beneath its fuselage. OV-1C, also being evaluated, is equipped for infra- 
red reconnaissance. Open door in fuselage of OV-1B shows accessibility of avionics gear for maintenance. 
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Government Hardware Sales Policies Outlined 


Washington— U. S. government policy on sales of military 
hardware to foreign countries was outlined recently by William 
P. Bundy, deputy assistant secretary of defense for international 
security affairs, on an area-to-area basis. Here are the policies 
and outlook as described by Bundy at an F.lectroiuc Industries 
Assn, symposium here: 

• “For the European NATO countries . . . there is a clear 
basis of agreed military requirements under NATO plans. 
Hence, little, if any. question will arise as to whether any 
particular project is consistent with over-all U. S. policy. . . . 
Outside of the NATO countries themselves, moreover, we as a 
government are sympathetic to the reasonable defense needs of 
such countries as Austria. Switzerland and, for the future. 


• Far East, including South Asia-"our objectives in the Far 
East differ substantially from country to country but obviously 
include a large number of situations where a very* strong 
military posture is required. Much of this posture must con- 
tinue to come from the Military Assistance Program, but we 
arc hoping that Japan will increase its defense spending to 
some degree and will be receptive to U. S. types of equip- 
ment. Australia has also given indications of fairly substantial 
increases in its defense outlays, and both it and New Zealand 
may also improve as sales prospects in the future.” 

• Middle East— “in these areas of the world, a distinction 


should be drawn between those countries that confront a 
direct external threat from the Soviet Bloc and those which 

Turkey, of course, aic covered in the over-all NATO frame- 
work, and we shall continue to have major Military Assistance 
Programs with them. The same is true of Iran, at least for the 
next few years. 

In the remainder of the Middle East, the various political 
difficulties and uncertainties, particularly the indirect Arab- 
Isracli conflict, may well picscnt obstacles to sales efforts. . . . 
I suggest that any company wishing to be active in this area 
should carefully explore its program with the State Dept, 
before getting heavily committed. Having made this negative 
noise, I hasten to add that there are indeed prospects in these 
countries and ones with which the U. S. government can be 
sympathetic." 

• Latin America and Africa—". . . Our primary military objec- 
tives in both areas arc concerned with the development of 
forces capable of handling internal security or. in the case 
of the Latin American countries, dealing with the various 
actual or potential forms of Castroite or other subversion. . . . 
I would, therefore, again caution those of you w-lio are thinking 
of becoming active in Latin America that you should check 
carefully with the State Department as to the likely areas in 
which sales would be apptoved." 


to think of us first. If this ehanges- 
and it will in some areas no matter 
what we do— it will be a trend that will 
be very' difficult to reverse.” 

He believes the government can play 
a major role in its new guise as an in- 
dustry' partner. “Last year, for example, 
we found that the Gemians were trend- 
ing towards the U. K. and France, with 
very little new money for the U. S. We 
sat down and found 40,000 objects, 
little and big, which the Germans 
needed and which the U.S. military 
already had in Europe. 

“We told them that if they would 
buy from us, we could provide them 
with a logistics backup. They bought 
the idea, and we sold the whole lot on a 
packaged logistics-support basis." 

New Policy 

The official government position, in 
another retreat from its former posture, 
is to sell as much as possible on an off- 
the-shelf basis, limiting less-profitable 
licensed-production agreements to a 
minimum and granting them primarily 
when they serve as direct-sales spur. 

A number of industry and govern- 
ment officials closely connected with the 
problem, however, believe that such a 
police will prove largely unworkable for 
the future, except for relatively small 
buys, so far as aerospace products are 
concerned. 

"These people in Europe.” one offi- 
cial says, "have built up an industry, 
they’ve trained a new generation of en- 
gineers, and they want to keep them 
busy. They aren’t going to sit around 
and buy off the shelf unless they ab- 
solutely have to.” 


In view of the emerging European 
national pride in individual technologi- 
cal achievements, a number of observers 
also believe that licensing itself will not 

"A U. S. company that really wants 
to stay over here," one savs, “better 
buy into a going concern or go into 
partnership with a European firm to set 
up a new company. The Europeans 
want to be in on the development; they 
want to play a part in the whole act 
rather than just buy a set of blueprints. 

. . . This way you can at least sell them 
some technology and get something 
back from it. If you insist on selling 
hardware directly, they aren’t going to 
buy. They’ll find a way to build it 
themselves, and you don’t get anything 
out of it.” 

In this regard, one generally voiced 
industry complaint is that the govern- 
ment. despite the belated recognition 
that it must become an active partner 
in the export campaign, still cannot— 
or will not— permit sales of the hardware 
and/or technology that Europe most 
wants to buy, particularly in the realm 
of nuclear warheads, prohibited by law, 
and in the space sphere. 

“They [the government] are hitting 
us over the head to get out there and 
sell to reverse the gold flow.” one in- 
dustry representative complains, “but 
they won’t let us sell what the cus- 
tomer wants." 

At the same time, the government is 
not satisfied that industry is doing all 
that it can to promote new sales. An 
official stationed in Europe says the 
American industry “has gotten used to 
sitting around with an order book in its 


hand waiting for a customer to knock 
on the door. It [West Europe] is a 
buyer’s market now, and these people 
arc going to have to get out and sell if 
they want to stay in the market.” 

Another drawback in the govern- 
ment’s efforts to help sell the U.S. 
stems primarilv from American indus- 
try’s broad and competitive base. 
NATO Competitions 

As an example, when the North At- 
lantic Treaty Organization has a hard- 
ware competition, most European coun- 
tries submit a single government-backed 
entry. The U. S. may be represented by 
five or more proposals. One official 
who works in this area on an almost 
dailv basis explains: 

"Right now we have a [NATO] tar- 
get drone competition. There’s one 
French and one British proposal, each 
with the full backing of its respective 
government. There are five U. S. drones 
competing, and you can guess who’s 
going to win. . . . When this happens, 
we come up with five horses to support, 
and so we can’t really support any of 

While formal Defense or State Dept, 
support for such a proposal probably 
would wind up in a legal quagmire, a 
number of concerned government offi- 
cials privately concede that they wotdd 
like to sec some fonn of coordination 
on the part of U. S. industry in its drive 
to secure European contracts. 

One possibility would be private, in- 
dividual agreements to support a single 
item that could be submitted on a pool 
basis by the companies who normally 
would be competing, with any poten- 
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Rendezvous in space 


To investigate space rendezvous techniques, Boeing has 
developed a simulator capable of reproducing conditions 
involved in bringing two orbiting vehicles together in a 
docking mission. 

Through a projected TV presentation, the pilot, shown 
in the “planetary exploration vehicle” cockpit above, sights 
his target vehicle. Using controls operating through a 
computer system, the pilot maneuvers his vehicle and com- 
pletes his docking run. 

The program is determining space station and shuttle 
vehicle design requirements, types of docking mechanisms, 
impact conditions and energy absorbing requirements. 

Backed by the most extensive facilities in industry, Aero- 


Space Division’s scientists, engineers and technicians are 
achieving technological advances in a wide spectrum of 
areas, including space medicine, guidance, electronics, 
vehicle design, lunar base requirements and life support 
systems and equipment. 

These advanced capabilities, plus experience in depth in 
the management of vast, complex systems, equip Boeing 
to make major contributions to the nation’s progress in 
launch systems, space travel, planetary landing programs, 
and space rendezvous and logistics missions. 

AOC/yW 

AERO-SPACE DIVISION 



till profits split among them on a pro- 
rata basis. Then, the U. S. could give 
its full and active support to the project 
without having to risk the charge of 
playing favorites. 

"This [government support] is really 
a necessity." another official adds. 

liven on unclassified projects, several 
Kuropcan governments won’t even talk 
to a salesman without checking with us 
first. They want to know about the 
product, whether it's worth talking 
about, whether our military has bought 
it and whether we support it.” 

Shotgun Approach 

“Onr industry.” another official says, 
"needs to make a more concerted ap- 
proach. Right now, it is trying to sell 
on a shotgun basis. ... A competition 
comes up and it shoots. . . . To sell as 
it should, it needs to make a better 
study of the market areas, what’s 
wanted and when, and then move in 
when the time comes with something 
that will sell.” 

In an effort to try to stimulate a 
better-organized approach in this direc- 
tion and to coordinate industry and De- 
fense Dept, efforts in the military ax- 
port sales field, a Defense Industry 
Advisory Council (AW June 2d. 1962, 
p. 24) has been established in Wash- 
ington under the chairmanship of Dep- 
uty Defense Secretary Roswell Gil- 
patric. A similar group encompassing 
U.S. government and industry repre- 
sentatives has been established in Paris 
within the office of the defense advisor 
to the U. S. ambassador to NATO. 
Selective Buying 

As far as solely U. S. sales— as opposed 
to joint development efforts— within 
Europe arc concerned, industry and 
government officials agree that they will 
come primarily from "selective” or 
unique hardware, items that lie well 
beyond European technology or arc 
needed only in relatively small" numbers 
where an independent development and 
production program would be a waste 
of money and engineering effort. 

A case in the latter category is the 
sale by Ling-Tcmco-Vought of the FSU 
carrier-based fighter to France. a coun- 
try with a strong domestic industry and 
a corresponding pride in national devel- 
opments. 

Similar sales undoubtedly will be 
made in the future, but. as one indus- 
try representative observes, "the good 
old days are gone forever." 

With the ravages of World War 2 
some 18 years behind. Western Europe 
largely has recovered its economic and 
technological health. Large-scale mu- 
tual aid grants or direct sales of already 
obsolescmg U. S. aircraft— plus the re- 
sultant lucrative spares market for the 
prime contractors involved— already are 
matters of the distant past. 


Orbiting Space Lab Design Shown 

Republic Aviation Corp.’s design concept for a four-man orbiting space laboratory is shown 
in model form with a spacecraft docking on the underside. Life support and command and 
control systems arc located in the central structure. Living and sleeping quarters are located 
in the three gravity spheres at the ends of the rods. Solar cells in the paddles generate 
electricity and jets in the paddle tips provide attitude control. Called the Early Capability 
Orbital Stunned Station (ECOMS), the space lab could be launched into an earth orbit of 


about 200 mi. by 1966-67, using a Saturn 1 

There also is little likelihood that 
major multi-nation orders or licensed 
production agreements for modern 
U. S. aircraft, such as the European pro- 
gram for the Lockheed K-l 04G. will be 
repeated anytime within the foreseeable 

Admittedly bolstered by large injec- 
tions of American aid. European air- 
frame and engine technology is now on 
a par with that of the U.S. in most 
areas. In others, notably VTOL. Euro- 
pean technology is a step ahead, and 
U.S. finns are finding themselves ne- 
gotiating in an effort to gain infonna- 
tion or hardware rather than to dispense 


r IB booster, according to Republic. 

Pratt & Whitney Aircraft Div. of 
United Aircraft Coqx, for example, is 
seeking the know-how behind Bristol 
Siddelcy's series of VTOL vectored- 
thrust powcrplants, while General Elec- 
tric is contemplating a possible agree- 
ment that would give it access to Rolls- 
Royce pure lift engine technology. 

Northrop already has gained license 
rights to build the Hawker P.1127 
VTOL strike fighter (AW Jan. 21. p. 
58), which is powered bv a Bristol Sid- 
delcy BS.53 vectored-thrust poweiplant. 
Boeing has a VTOL technical exchange 
agreement with France’s Marcel Das- 
sault. manufacturer of the Mirage 3V 
VTOL fighter using Rolls-Royce 
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RB.162 lift engines, and its Vcrtol Div. 
has a similar pact with Germany’s 
Bolkow Entwicklungen. 

McDonnell Aircraft Corp. may build 
a version of the Breguet 941 STOL 
transport (see p. 44) in the U. S. (AW 
June 24. p. 31). 

In the field of small missiles and 
electronics, the picture is somewhat 
brighter for the moment. The Philco 
Sidewinder air-to-air missile and the 
Raytheon Hawk surface-to-air system al- 
ready arc under multi-nation licensed 
production within Europe and the air- 
to-surface Martin Bullpup soon will be. 

General Dynamics’ Redeye infantry 
anti-aircraft missile also is scheduled for 
European production, and this may be 
the last of the line. 

Mauler Sales 

West Germany and, to a lesser ex- 
tent, Italv are interested in acquiring 
the General Dynamics Mauler anti- 
aircraft missile system when it becomes 
available, but Britain and France say 
they are not interested. Therefore, any 
European sales probably will be made 
on an off-the-shelf basis, following the 
lines of ISA policy, since the relatively 
small numbers involved would not jus- 
tify’ the cost of tooling up for produc- 
tion. 

On the next technological round in 
the small missile field, the U.S. may be 
left out almost entirely. Fiance and 
West Germany, for instance, arc work- 
ing alone to develop a successor to the 
Bullpup despite the fact that their ef- 
forts arc roughly paralleling the tech- 
nological lines being followed in the 
U.S. on a similar project. 

U.S. avionics manufacturers, who 
for a time reigned supreme and almost 
alone, also arc facing increased competi- 
tion that will crimp sales in Europe and 
elsewhere, although their European 
counterparts arc still lagging somewhat 


in the design of the more advanced and 
sophisticated systems. 

While post-war European airframes 
generally have been loaded with Ameri- 
can-made avionics systems in the past, 
an official of one major U. S. electronics 
finn estimates that any European-built 
subsonic VTOL strike fighter-cither 
the Fockc-Wulf 1262 or the Fiat 
G-95/4-will be equipped largely with 
European-built systems. U. S.-built avi- 
onics, lie says, will comprise a maxi- 
mum of 20% of the total to be in- 
stalled in this particular type aircraft. 

A more-complex supersonic VTOL 
such as the Mirage 3V will, he says, 
have to look to the U.S. for possibly 
up to 30% of its electronic units, hut 
the avionic systems for less sophisticated 
military V/STOL transports will he all 
European. 

In ground-based equipment, the 
U. S. still retains a large lead, although 
the Europeans are slowly closing the 
gap. A multilateral agreement for devel- 
opment of a major ground-based system 
designed around a basic U.S. design 
was signed in early June during the 
Paris Air Show. 

For larger, ballistic-type missiles, an 
area of active interest in West Gennany 


Common Market Impact 

Gcncva-Advcnt of the European 
Common Market and its protective 

shelf export sales by the U. S. aerospace 

size aircraft imported from outside the 
Market area, 14% on larger aircraft and 
18% on all gliders. A fiat 18% tariff 
will be placed on all avionics equipment. 
New duties within the market area arc 
to become effective Jan. 1, 1967. 


and France. Defense and State Dept, 
generally have denied company re- 
quests for permission to sell technologi- 
cal capability, either for boosters or 
electronic guidance systems. 

Despite this. France is going its own 
way. spending more money than would 
have been necessary if it had been able 
to buy in the U. S., while Germany, 
for the present, will buy off-the-shelf 
from the U.S. 

There are some signs, however, that 
there may be a slight easing of U.S. 
restrictions in this area. 

The American government, for in- 
stance, is now considering a French re- 
quest for aid in acquiring conventional 
unsymmetric dimethyl hydrazine 
(UDMH) liquid propellant for rocket 
boosters. Final decision on whether to 
grant the request— and how— probably 
will be made sometime this fall. 
Technical Advantage 

Such requests point up another prob- 
lem. The U.S. presently holds a defi- 
nite technical advantage in UDMH 
production, and the government is 
anxious to hold on to its technological 
lead in this, like all other possible areas, 
to increase the export sales potential of 
the IJ.S. defense industry. The prob- 

Should the government allow a 
chemical firm to sell the UDMH out- 
right. which would almost immediately 
benefit France's rocket program, or 
should it sell only the production ca- 
pability and accept a lower profit rc- 

lf the latter plan were adopted. 
France could face a delay of several 
years until a production facility could 
be constructed and. during that time, 
U.S. propellant technology would he 
just that much farther down the road. 

This is one of the problems govern- 
ment planners will have to unravel bc- 
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fore this fall if the French request is 
to be granted. 

In view of Europe's growing tech- 
nology. individual national pride and 
an increasing number of facilities that 

and industry officials believe the best 

Europe is by participation in joint de- 
velopment programs. Multilateral pro- 
duction would be the ultimate goal of 
these programs. 

A committee to spur this idea was 
organized within North Atlantic Treaty 
Organization headquarters at Paris late 
last vear after the breakdown along na- 
tional lines of several NATO hardware 

”Tlic aim here." one U.S. official 
explains, “is to begin cooperating far 
enough back on the development curve 
where no one country already has a 
similar project under way. 'Ibis is really 

a finn program, it is going to stay with 
it if it possibly can ... it isn’t going 
to throw away that program and accept 
someone clsc's just because NATO 


Joint Programs 

Commenting on this trend, and the 
need for active industry participation. 
Lawrence Levy, U.S. defense represent- 
ative for the North Atlantic and 
Mediterranean areas and defense ad- 
visor to the U.S. ambassador to 
NATO, said recently: 

“.... I believe that it is fair to 
conclude that future sales of military 
equipment to foreign countries may 
take the form of equipment that has 
been researched, developed and pro- 
duced bv a combination of the talents 
of several countries rather than mainly 
Iw the United States. 

"I do not mean to imply that we 
should give up our efforts to sell U. S. 
equipment abroad, but what I am sav- 
ing is that it may be easier to partici- 
pate in foreign sales if the product to 
be sold is the result of cooperative ef- 
forts. In the final analysis, the dollars 
received by U. S. business may be the 

"What this means to U.S. industry 
is a reorientation of their methods of 
operation if they arc interested in par- 
ticipating in foreign markets or a more 
intensive sales effort in Europe. The 
fact that this is apparent to most Amer- 
ican companies can be measured by the 
number of European offices that have 
been opened by U.S. industry during 
the past five years. 

"But . . . the majority of these com- 
panies do not have a well thought 
through plan of attack for real partici- 
pation in the military markets of Eu- 
rope." 

Several industry representatives whose 
companies have been deeply involved 


in past European licensed-production 
programs for U. S. hardware also tend 
to favor the joint development ap- 
proach. 

Past agreements, signed with an eve 
toward a handsome profit, often have 
led to substantial losses m both money 
and prestige for the American firms in- 
volved. 

"The governments over here." One 
representative observes, "want a fixed 
price for a certain number of units of an 
item that hasn’t been fully proved out. 
If you agree and then run into troubles, 
you have to carry the program through 
with your own money both for com- 
mercial and flag waving reasons. . . . 
we’ve been bitten like this in the past, 
and we don’t want to get bitten again." 
lie said. 

One possible way of avoiding this pit- 
fall would involve selling the basic tech- 
nology behind a particular system and 
then agreeing to participate in a joint 
program with a European finn for its 
further development or for its adapta- 
tion to perform new tasks. Both the 
U. S. firm and its European counterpart 
would share in any technological fall- 
outs which would result from the joint 
program. 

Even France, which earlier this year 


made an unsuccessful attempt to have 
the Common Market members agree 
to impose restrictions on U.S. invest- 
ments within those respective coun- 
tries, has cooperated fully in NATO 
efforts to encourage joint development 
programs, according to U. S. officials. 

Other observers say France still 
would accept limited U. S. investments 
in French aerospace firms, particularly 
in areas where the country is striving 
to build a new technology. 

French Reaction 

The French bid within the Common 
Market, these observers say. stemmed 
largely from the government’s angry 
reaction to Chrysler Corp.’s purchase 
of a large share holding in Simca, a 
private automobile manufacturer in 
direct competition with a government- 
owned company. 

In addition, the move was regarded 
as one that could upset the govern- 
ment’s recently completed fourth Eco- 
nomic Plan, under which a slowdown 
is envisioned for the French automobile 
industry. No such slowdown is con- 
templated for the country's aerospace 

"If a U.S. firm could offer to set 
up a missile or space company on a 
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50-50 basis (which it cannot), you can 
bet France would jump at it," accord- 
ing to one observer. 

"The French,” he adds, "arc still 
ready to buy or participate in programs 
that will result in something they need 
despite their recent attitude towards 
the U. S. and NATO in general.” 

As a general rule, however, the 
French government tends to frown 
upon investments that would give a 
foreign company more than 33 \% in- 
terest in a domestic firm. Active U. S. 
support for industry export sales pro- 
grams was initiated last year on direct 
orders from Defense Secretary Robert 
McNamara. McNamara said that mili- 
tary sales to foreign governments should 
be “maximized" as much as possible 
as a measure to help case the gold 
flow imbalance. 

Aside from the efforts in this direc- 
tion on the part of Defense Dept, offi- 
cials stationed in Europe, a number of 
top Pentagon officials, including Dep- 
uty Defense Secretary Gilpatric, have 
made direct "sales" tours to several 
European capitals. 

Emphasis on these tours largely has 
been on the political side, with the 
U.S. emphasizing the expenditures it 
has to make in Europe to keep its 
NATO-committed forces in place. 
Technological advantages of the hard- 
ware under discussion has played a see- 


Problem: 

TAME THE 
BIG FLAME! 

The assignment: Build and test-fire America’s first 
one million pound thrust, 156" diameter solid pro- 
pellant rocket engines, with special emphasis on the 
use of jet tabs for thrust vectoring. Motor number 
one to be tested within eight months! To guide and 
control this Niagara of fire is the core of the vital 
defense project recently Swarded Lockheed Propul- 
sion Company by the Space Systems Division of 
the Air Force. 


Roaring out of the exit cone at Mach 3 and a 
temperature over 3,000 degrees E, the big 
flame must be tamed and directed; an engi- 
neering challenge of the first magnitude. 
This crucial program is of more than usual 
interest to scientists and engineers concerned 
with growth and development. For it means 
this young, fast-growing company is now in 
position to provide even more in the way of 
ground-floor openings. 

SCIENTISTS AND ENGINEERS: We know OUT best 
years are ahead of us— just as your best years 
are ahead of you. Therefore, we invite you to 
explore openings in: Operations Analysis; 
Propulsion Analysis; Visco-elasticity; Design 
Engineering; Proposal Engineering; Project 


LOCKHEED PROPULSION 
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Rumanian All-Purpose Light-plane Design Developed 

Rumanian IAR-818, an all-purpose lightplane, has been developed for nsc as an agricultural or medical evacuation aircraft (shown 
above). The IAR-818 is reported to have a 300- to 600-mi. range and a top speed of about 115 mph. Outstanding design characteristics 
are the wingtip end-plates, the boom-like empennage, the ventral tail fin and the cabin shape. 

ondarv role, and some industry repre- strictly political grounds. They’re look- from Wright Field who can coordinate 

sentatives, at least, believe this approach ing at the technological aspects of the with us and help us sell on strict tech- 

may now be outmoded. One industry thing-and the cost. nical grounds, 

representative says: “Politicians and civil servants can't “. . . It’s getting tougher over here, 

"The Germans, for instance, aren't sell in this environment. What we and we need all the real help we can 
going to get caught buying again on need are visits by top technical types get.” 



Engineering; Tactical Weapons Engineering; 
Propellant Development; Physical or Inor- 
ganic Chemistry; Chemical Engineering; 
Thermodynamics; Aerodynamics; Stress and 
Stress Analysis; Reliability Engineering. 
Write: Professional Employment office. Dept. 
5007, P.O. Box 111, Redlands, California. An 
Equal Opportunity Employer. 

P.S.—A word to the wives (husbands, too). 
Living is mighty pleasant in Redlands. This 
smog-free, friendly community, with fine 
schools and universities, shopping centers, 
etc. is only an hour and a half drive from Los 
Angeles; and with quick access to famed 
Southern California mountain, desert and 
beach resort areas. 


COMPANY 


REDLANDS, CALIFORNIA 

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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How much will one 
USAF Star Lifter lift? 


Two Ml 13 personnel carriers, one 2%-ton truck 
loaded to highway weight, one 105 mm howitzer on 
carriage, and soldiers. Total payload : 78,094 lb. 
Distance transportable: 2,850 nautical miles. 

This is a typical example of how the new C-141 
StarLifter will give MATS the airlift power to 
increase the Army’s air mobility. 

The StarLifter will also transport 154 troops, 
127 paratroops. And it can carry manycombina- 
tions of men and machines, including outsize 
vehicles that never could be airlifted by jet before. 


The C-141’s truck-bed height or drive-on ramp 
rear-loading design permits immediate access to 
the 7,000 cubic foot clear cube cargo area. For 
palletized cargo, the C-141 will use the new 463L 
mechanized loading system. In a matter of min- 
utes, the big turbofan airlifter can be loaded and 
be on its way to a destination anywhere on earth. 

Progess report: The first C-141 StarLifter will 
fly this December. 

Lockheed C-141 StarLifter 



LOCKHEED-GEORGIA COMPANY: Marietta, Georgia - a division of Lockheed Aircraft Corporation 



California Firms Study Contract Warnings 


By Harold D. Watkins 


Los Angeles— Long-range planners at California aerospace firms are study- 
ing the latest warnings and criticisms about the high level of defense and 
space effort concentrated in the state. None is considering either geo- 
graphical or product diversification at present, although there is under- 
standable watchfulness. 

Uncertainty regarding government and military intentions is not uncommon 
for local aerospace officials, but they appear generally convinced that Cali- 


fornia firms will continue to win the 
Dept, prime contracts they have over 

Their confidence, according to one 
official, is based on a belief that com- 
petence and price will continue to be 
the primary benchmarks for award of 
contracts. This belief persists despite 
statements by Midwestern and Eastern 
congressmen which indicate that politi- 
cal factois and geographical dispersal 
plans arc gaining influence in the awards 
of defense and space contracts. 

Sen. Hubert H. Humphrey (D.- 
Minn.), for example, has charged that 
the Defense Dept, places much of its 
business in California because high 
officials want to “get out there in the 
sunshine" and "just flit around there on 
the beach." He called for orders from 
the top to halt the movement of con- 


re-fifth to one-quarter share of Defense 
the past decade. 


tracts from the Midwest to the West, 
even if procurement costs were higher. 

Sen. Kenneth B. Keating (R.-N. Y.) 
lias complained that space and missile 
contracts arc being channeled “to an 
unhealthy degree" to California. 

A top executive of one major Cali- 
fornia company said future trends of 
defense space purchasing was a ques- 
tion that is of considerable concern to 
them. "There's no question that we're 
moving more and more into the 
political area with awards,” he said. 
He said current TEX and X-22A, V/ 
STOL contract controversies strengthen 
his suspicions about political influence. 

Concern over the possible effect of 


any arbitrary cuts in or establishment of 
ceilings on California's share of the 
defense 'space dollar is not limited to 
top management of the aerospace firms. 
L. L. Waite, senior vice president, con- 
tracts and programs, at North American 
Aviation. Inc,, recently reported sens- 
ing a general ripple of community un- 
easiness during a speech to a business 
outlook session of the Los Angeles 
Chamber of Commerce. 

Waite told the businessmen that de- 
fense industry and government efforts 
to achieve wider geographic distribution 
of contracts will have an effect on local 
business, but he assured them that 
Southern California is "certain to con- 
tinue as an important center of the de- 
fense and space industry.” 

A recent disclosure that the number 
of Pentagon military prime contracts 
received bv California firms during the 
first nine months of Fiscal 1963 slipped 
1 % from its share the year before kept 
the subject in local headlines, however, 
even though the dip is not considered 
significant. 

The latest Defense Dept, figures 
showed that in the nine-month period 
ending Mar. 30, 1963, awards to Cali- 
fornia firms totaled $4.15 billion, equal 
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to 23.2% of total DOD contracts 
awarded. 

In the nine months ending Mar. 
30, 1962, the state received $4.35 
billion, or 24.2% of all awards. Next 
largest share in the first nine months 
of Fiscal 1963 was S.9%, which went 
to New York. Ohio and Texas followed 
with 5.1% and 5%, respectively. 
California's Share 

California’s share of National Aero- 
nautics and Space Administration 
spending is even greater than its pro- 
portion of Pentagon contracts. The 
space agency placed S441.2 million in 
contracts — $25,000 and above — with 
California linns in Fiscal 1962. 

This represents 47% of the total 
NASA contracts awarded, and the Fis- 
cal 1963 share is expected to be at least 
as high. 

Executives of California-headquar- 
tered firms point out, however, that not 
all the defense/space money received 
remains in the state. A sizable share is 
spent through divisions and subsidiaries 
in other states, and with out-of-state 
subcontractors and suppliers. Total 
percentage of out-of-state expenditures 
is difficult to compute, but one Los 
Angeles Chamber of Commerce survey 
of six large Southern California com- 
panies showed that about 50% of all 
money they spent with suppliers of all 
types went to companies outside Cali- 

It also is difficult to accurately gauge 
the importance of defensc/spacc spend- 
ing to the California economy, particu- 
larly in the southern part of the state 
where the bulk of the aerospace activity 
is located. Some idea of its importance 
is indicated in one study undertaken 
by the Graduate School of Business 
Administration at the University of 
California in Los Angeles. Based on 
1961 data, the report concluded that 
"in the Los Angeles area, 42.6% of 
manufacturing employment is tied di- 
rectly and indirectly to sales to DOD 
and NASA." 

Potential Danger 

The potential danger of such heavy 
reliance upon government spending in 
California, as well as in other defense 
centers, was emphasized recently by 
Robert F. Steadman, economic adjust- 
ment adviser to Secretary of Defense 
Robert McNamara. 

Forecasting a general leveling-off in 
defense contracts, Steadman said, 
"there are few in the Pentagon who 
wouldn't look upon diversification [into 
consumer goods) of California indus- 
tries with sympathy— and some relief.” 

He noted, however, that defense- 
oriented industries traditionally have 
experienced difficulties in converting to 
civilian production. He also said that 


DOD will continue to place its orders 
with firms which can do the best job 
for the lowest cost, adding that one of 
his prime concerns is the reduction in 
the number of production workers 
needed as defense emphasis swings to- 
wards fewer and more complex wcap- 

Deputv Secretary of Defense Roswell 
L. Gilpatric also has warned that "the 

the state through the past decade can- 
not, with confidence, be expected to 
continue." 

Congressional attacks and the cau- 
tioning of Pentagon officials have some- 
what subdued some of the most out- 
spoken area boosters, but nothing ap- 
proaching alarm has been detected 
among local aerospace officials. 

Donald W. Douglas, Jr., president 
of Douglas Aircraft Co., Inc., said Cali- 
fornia linns have been hearing the same 
thing for 30 years. “It’s nothing new," 
he said. "I don’t see how California 
could help but get a large share of the 
business." 

Thomas F, Dixon, vice-president and 
assistant to the president at North 
American Aviation, agrees with Doug- 
las. "We’re concerned about these 


change any of our basic policies,” he 

"Political factors are one kind of 
pressure on the award of contracts, but 
we think contracts still are going to be 
awarded on the basis of capabilities.” 

Confident Note 

Another confident note is sounded 
by Gerald J. Lynch, president of Mcn- 
asco Mfg. Co., Burbank. "I don’t fore- 

much below the present level,” he said. 
"Companies are pretty well entrenched, 
and their know-how is here.” 

An official of another large California 
aerospace company amplified this point. 
“There are things that California has 
that are certain to be important in 
drawing future defense and space spend- 
ing,” he said. "We have facilities in 
being that carry out many of the proj- 
ects that are being planned. Congress 
is concerned over costs, and there Is no 
sense in spending a lot of money to 
establish facilities elsewhere that al- 
ready are here.” 

Despite the protests that California is 
overly favored in defense/space spend- 
ing, the large local firms continue to 
establish new facilities. Their reason- 
ing is summed up by one official who 

75 
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said, “we can’t plan new undertakings 
on the basis of temporal things like 
politics. We have to base our decisions 
on the basic first principles of busi- 

Onc of these principles is the avail- 
ability of engineers, scientists, project 
management personnel and technicians, 
who are becoming increasingly impor- 
tant as the aerospace industry continues 
its trend away from large-scale produc- 
tion towards research and development 
and custom-made weapons and cquip- 


Attractive Locale 

One high-level aerospace official said 
studies of locations for new operations 
have led them to the conclusion that 
California is the best place to attract 
and retain those people with a high 
decree of scientific training. Particu- 

thc amount and quality of academic 
assistance that is offered by the Uni- 
versity of California, the California In- 
stitute of Technology in Pasadena, 


Stanford University near Palo Alto and 
other educational institutions. 

“We think hard about geographical 
diversification whenever we plan a new 
activity.” Douglas said, "but we de- 
cided to build our new Space Systems 
Center in Huntington Beach to retain 
onr people.” 

Initial stage of this complex, located 
south of Los Angeles, is scheduled to 
be occupied by some 2.500 employes— 
mainly scientists and engineers— before 
the end of the year. Of the company's 
approximately 37.600 employes, more 
than 90% work in California, with all 
but about 200 located in the southern 
part of the state. 

Among other expansion under way 
by the state’s major aerospace compa- 
nies is North American’s Science Cen- 
ter in Conejo Valiev, west of Los An- 
geles. The $6 million, 1 14,000-sq. ft. 
basic research facility is expected to 
be occupied next May. The 170-man 
staff, now operating in nearby tempo- 
rary quarters, includes over 50 with 
doctor of philosophy or equivalent de- 


grees. Within five years, the Scioncc 
Center is scheduled to have a comple- 
ment of 325, with some 100 on the 
doctoral level. 

"We’re not emphasizing diversifica- 
tion outside of California. We intend 
to establish plants and facilities where 
they can operate best.” North Ameri- 
can's Dixon said. About S4% of the 
firm's approximate)!' 100.000 cmplovcs 
arc in California, with all of these lev 
rated in Los Angeles or its environs. 

Lockheed Aircraft Corp., with about 
two-tliirds of its approximately SO.OOO 
employes already in the state, also lias 
established a growing basic and applied 
research facility in the Los Angeles 


Census Study 

A recent study of the 1960 census 
shows that the Los Angeles area (Los 
Angeles and Orange Counties) ranked 
first among the nation’s nine largest 
metropolitan areas in numbers of aero- 
nautical engineers, electrical engineers, 
mathematicians, mechanical engineers 
and electrical technicians. Top-ranking 
area nationally for physicists was the 
San Francisco-Oakland region of North- 
ern California. Los Angeles was in 
second place. 

"In a sense, you have to take the 
work to the people who can do it.” 
A. I. Quackenbush. Douglas’ director 
of corporate planning and control, said. 

Major California aerospace firms arc 
neither hastily transplanting operations 
outside the state, to lessen their concen- 
tration here, nor are they displaying 
much interest in diversifying more into 
consumer products, as suggested by 
DOD’s Dr. Steadman and others. 

Diversification Risks 

One reaction to diversification sug- 
gestions comes from Lynch of Menasco, 
primarily a landing gear manufacturer. 
With 80% of the company’s sales re- 
lated to government purchases. Lynch 
said he was fully aware of the risks 
of concentration but also fully aware 
of the risks involved in getting into 
new fields. 

Menasco undertook a short-lived ven- 
ture with washing machines following 
World War 2. before Lynch took his 
present post. 

Practically every aerospace company 
effort in civilian business has failed, ac- 
cording to Dudley E. Browne. Lock- 
heed's group vice president, finance and 
administration. “We're more cautious 
now than in the immediate post-war 

While Lockheed had only 3% in 
.commercial sales in 1962 and North 
American less than 5%, their diversifi- 
cation, along with that of other promi- 
nent California aerospace companies, is 
expected to remain in the fields of high 
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AIR VIEW SHOWS first six buildings under constniction at Douglas Missile & Space Systems Div.’s new space systems center in Hunt- 
ington Beach. Located 30 mi. southeast of downtown Los Angeles, the center is scheduled to have 17 buildings on its 245-acre site 
within 10 years. Employment is projected for 10,000 by 1970. Building at left is space environmental laboratory which will house the 
39-ft. dia. space simulation chamber. Long stnicturc at top left is assembly and manufacturing building which initially will be used 
for final assembly of the Douglas S-4B stage of the Saturn 5 launch vehicle. Immediately below assembly/ manufacturing building is 
a production test facility. At right are two engineering buildings and a systems integration building. Some 2,500 employes are 
scheduled to be working here before this year is out. Local companies continne to expand operations despite objections to high level 
of current expenditures in the defense and space fields. 


technology, avoiding mass production 
civilian products. 

“The industry can’t go outside its 
area of capability. We don’t know mass 
marketing, which is so important to 
consumer products,” Douglas said. 

However, Douglas Aircraft Co. in- 
tends to diversify as much as possible 
within the aircraft and space fields, 
according to Douglas. 

Commercial Aircraft 

"That's one of the reasons we’re 
sticking so hard in commercial aircraft.” 
he said, in reference to the DC-9 and 
continuing studies of other transport 
aircraft. "We also intend to cover every 
area of space.” 

North American’s corporate diversi- 
fication policy recently was summed up 
by R. A, Lambeth, senior vice president, 
finance, and treasurer. "We expect to 
take the utmost advantage of onr pre- 

complishmcnts. This means that Ive 

ment business, at least for the foresee- 
able future. 

to concentrate on markets where the 
product is sophisticated and requires 
considerable technical effort to develop 
and produce.” 

The incompatibility of low tech- 
nology, mass marketed civilian products 
with the structure and operations of 
aerospace finns was emphasized by an- 
other North American official in dis- 
cussing merger possibilities. 

"We arc not going to rush into some 
non-defense business unless it is sound. 

"We have looked for a number of 
scars at passible commercial acquisi- 
tions without finding one that meets 
our requirements, one of which is that 


it must be something we can do well.” 

Browne of Lockheed agrees. "I’m 
not sure anyone has demonstrated that 
yon can merge a commercial enterprise 
with an aerospace firm successfully." 

Any over-all assessment of the long- 
range future of California’s aerospace 
industry involves profound issues such 
as disarmament, the world balance of 
power, the endurance of the public’s 
support for space exploration and others 
that are beyond predictability. These 
imponderables, which dominate the out- 
look of the entire industry, induce a 
vague disquiet in officials charged with 
long-range planning. 

"We’d like to do a lot of things to 
insure our stability and growth," 
Browne said, “but we’re not sure of 
what steps to take. Each of our execu- 
tives probably would have a different 
direction in mind.” 

Record Sales 

With Lockheed reaching all-time 
highs in sales and earnings last year, 
Browne said the company has done well 
in the short run. "This has kept our 
hands full and for this reason, perhaps, 
we haven't looked ahead as much as we 
should.” 

A typical comment regarding long- 
term prospects is advanced by Douglas. 
He believes that complete cessation of 
all defense production wouldn’t produce 
the shock that followed World War 2. 
because of the significance of space. "A 
country must keep moving into the new 
frontiers in order to stay on top of the 
heap,” he said. 

Quackenbush, Douglas’ director of 
planning, added that Douglas was 
"striving to have a position that will be 
the least sensitive to change as is pos- 
sible.” 


Rolls-Royce Chairman 
Sees Profit Rise Hope 

London— Rolls-Royce Chairman Lord 
Kindcrslcy told stockholders recently 
that there is "reasonable hope” for im- 
proved profits this year despite 1962’s 
slumps in sales and profits. 

Last year Rolls-Royce sales totaled 
S307 million, about $42 million below 
the 1961 total. Pre-tax profits for the 
same period dropped to $5 million from 
S7 million in 1961 and SI 7.3 million 
in 1960. The companv’s order backlog 
on Dec. 31. 1962, stood at S255 million 
— $14 million less than the backlog the 
year before. 

Kindcrslcy attributed the drop in 
orders primarily to a decline in the air- 
craft engine business, particularly for 
civil transport. He expressed disap- 
pointment that Rolls has so far been 
excluded from participating in the 
Anglo-French Concorde supersonic air- 
liner project. Earlier this month, how- 
ever. American Airlines ordered 1 5 
BAC Ills with Rolls’ Spey 25 en- 
gines (AW July 22. p. 325). 

For the foreseeable future, Kindcrs- 
lev said, the majority of air transport 
will remain subsonic and new Rolls- 
Royce projects arc being specifically 
tailored for this demand. 

Among the more hopeful signs in 
Rolls-Royce future: 

• RB.153 turbofan engine for powering 
advanced versions of the West German 
EWR-Sud VJ-101C VTOL aircraft 
(AW May 27, p. 70). The engine, still 
in the design and test stage, is being 
developed jointly by Rolls-Royce and 
Machinen-Fabrik Augsburg-Nunibcrg 
AG with West Gcnnan government 
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AVIONICS 


FA A Selects Integrated Landing System 


By Philip J. Klass 

Washington— Federal Aviation Agency 
has launched development of an inte- 
grated all-weather landing svstem that 
will provide precise three-dimensional 
guidance during approach, flare-out, 
landing and roll-out as well as providing 
ground-based radar monitoring. System 
is expected to have accuracy required 
to handle supersonic transports. 

The advanced integrated landing svs- 
tem (AILS) is expected eventually to 
replace the long-used ILS instrument 
landing system, precision approach 
radars (PAR) and terminal distance 
measuring equipment (DME). But the 
transition will be gradual, extending 
into the 1970s and 1980s. 

System Design 

The new system will be designed by 
Airborne Instruments Laboratory (AIL) 
division of Cutler-Hammer under a $1.1 
million FAA contract. Deliver}' of the 
first experimental system is slated for 
early 1965. Company was selected in 
a competition that included Bell Acro- 
svstems, Gilfillan and Laboratory for 
Electronics, all of which submitted 
"competent" proposals, according to an 
FAA official. 

The new AILS system will give the 
pilot and aircraft autopilot air-derived 
information on the plane’s azimuth 
position, height and distance from the 
runway during approach, flarc-out guid- 
ance and distance along the runway dur- 


ing roll-out. It will be suitable for 
manual or fully automatic flarc-out and 
landing. FAA believes. 

The system is intended to comple- 
ment FAA’s more immediate program 
to achieve lower minimums using an 
improved ILS together with an airborne 
radar altimeter and flarc-out computer 
(AW' Jan. 14. p. 70; Apr. 29, p. 70). 

It is generally agreed that the basic 
ILS system, operating in the VIIF and 
UIIF bands, has been pushed near its 
ultimate performance limit. But the 
pulse-scanning techniques used in 
AILS, which operates well into the 
microwave region, should permit 
greatly improved accuracy and perform- 
ance, according to Robert J. Shank, 
FAA associate administrator for devel- 
opment. "It will give us a new lease 
on life with almost no inherent limita- 
tions on ultimate performance which 
can be obtained." Shank said. 

An important feature of AILS is the 
fact that it nail use existing state of the 
art. It is a direct outgrowth of Air- 
borne Instruments Laboratory’s Flare- 
scan system, which was developed sev- 
eral years ago to provide flarc-out guid- 
ance when used with an ILS svstem 
(AW' July 17. 1961. p. 69). AII.S also 
will incorporate ideas, such as the use 
of an extremely accurate DME. em- 
ployed in the Gilfillan Regal system 
which underwent extensive FAA tests, 
according to Shank. 

Feasibility of basic Flarcscan tech- 
nique and its accuracy has been demon- 


strated in flight tests conducted at the 
FAA’s National Aviation Facilities Ex- 
perimental Center (NAFEC). Flare- 
scan also has been evaluated by the 
French government and by NASA’s 
Langley Research Test Center. 

The basic principle employed in 
narescan, and the newer AILS, is rela- 
tively simple. 

A pillbox type antenna designed to 
scan in a single plane produces a beam 
whiclys extremely narrow in the direc- 

"nodding” (oscillating) motion, it trans- 
mits a stream of pairs of pulses in which 
the time interval between each pair of 
pulses automaticallv changes as a func- 
tion of the angle which the center of the 
antenna’s beam makes with respect to 
the horizontal at that instant, in the 
case of Flarcscan. 

Approach Angle 

An aircraft approaching the runway 
will be illuminated briefly by the an- 
tenna s beam during each downward 
sweep. Bv measuring the spacing be- 
tween pulse pairs received by the air- 
craft when it is illuminated by the 
beam, the airborne receiver determines 
the aircraft’s approach angle. 

In the AILS application, two such 
antennas will he used. One, providing 
a localizer function, will vary the spac- 
ing between pulse pairs as its beam 
changes position with respect to the 
runway centerline. The other, serving 
the glide slope function, will vary the 
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spacing between pulse pairs to indicate 
beam position with respect to the hori- 

Additionally, there will be an ex- 
tremely accurate, short-range DME 
transponder installed which will enable 
an aircraft to determine its distance 
from the end of the runway. With this 
distance information, an on-board com- 
puter can detennine aircraft height 
above the runway at all times to pro- 
vide flare-out guidance and also to 
automatically vary the sensitivity of the 
aircraft autopilot as it approaches touch- 
down. This DME service also will be 
available after touchdown to show the 
pilot his progress along the runway. 

In Flarescan, guidance information 
was transmitted by the antenna both 
during its upward and downward scans. 
In AILS, each antenna will be used to 
transmit guidance data as it sweeps in 
one direction, switching over to per- 
form as a radar during the opposite 
direction sweep. The glide slope an- 
tenna will transmit guidance data dur- 
ing the downward motion of the beam, 
automatically switching over to the ele- 
vation radar function during the upward 


beam sweep. The localizer antenna 
transmits guidance data when scanning 
from left to right and performs the 
azimuth radar function during the rc- 

Each antenna oscillates through a 
complete cycle in onc-fifth of a second 
(0.2 sec.). But it transmits for only 
approximately one-third of each sweep, 
corresponding to the linear-travel por- 
tion of the scan. Thus the vertical-scan 
antenna will transmit guidance data for 
approximately 1 / 30th sec. and will op- 
erate for 1 / 30th second as a radar. 

The localizer, glide .lope data trans- 
missions and the azimuth, elevation 
radar transmissions arc interleaved 
(time-multiplexed) so that only one 
function is radiated at a time. During 
every AILS cycle lasting 0.2 sec. there 
will be two radar transmissions (azi- 
muth and elevation) each of approxi- 
mately 1 /30th sec. duration, and two 
guidance transmissions (localizer and 
glide slope), each of the same duration. 

This leaves two additional 1 /30th 
sec. time slots in the 0.2 sec. AILS 
cycle. One of these is assigned for 
DME interrogation from the aircraft to 


the ground transponder. The other 
time slot presently is vacant. It could, 
for example, be used to provide addi- 
tional DME interrogation time in the 
event that airport traffic in final ap- 
proach far exceeds present expectations. 
Or, it could be used to accommodate a 
second glide slope antenna installed at 
a different position along the runway 
to provide two intersecting glide slope 
beams for increased system capability. 

As previously indicated, guidance 
data is transmitted to the aircraft by 
varying the time spacing between pairs 
of pulses. For example, when the glide 
slope antenna beam is horizontal, the 
spacing between pulse pairs will be 40 
microseconds. 

This spacing will increase linearly by 
eight microseconds for each degree of 
beam elevation above the horizon, 
reaching a maximum of 120 microsec- 
onds at the upper transmitting limit of 
10 deg. elevation. Spacing between 
pulse pairs is varied in increments of 
0.08 microseconds, corresponding to a 
change in antenna beam centerline 
angle of 0.01 deg. 

For the localizer function, the pulse- 
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SEQUENTIAL TIME-SHARED transmission in AILS for localizer (above) and glide slope 
(below) antennas. Each complete cycle is divided into six time slots of I/30tli-scc. dura- 
tion. During third slot (Ti), vertically scanning antenna transmits vertical guidance data as 
it scans down. During To it operates as an elevation radar during antenna upswing. Simi- 
larly, azimuth antenna transmits guidance during T, and serves as azimuth radar during To. 
Time slot Ti is used for distance interrogation and slot T» may be used also for DME or 
an additional vertical scanner if desirable. Clearance signal is transmitted at start and end 



pair spacing also changes eight micro- 
seconds per degree, with the minimum 
spacing of 40 microseconds when an- 
tenna is aligned with runway centerline 
and maximum spacing of 80 microsec- 
onds when it is aimed 5 deg. either side 
of center. To indicate to aircraft 
whether it is to the right or left of 
the runway centerline, the spacing be- 
tween the two pulses in each pair is 
changed as beam crosses the centerline. 
If aircraft must fly left, a 10-microscc- 
ond spacing is used while a 14-micro- 
second spacing is used if aircraft must 
fly to the right. 

Because the localizer antenna trans- 
mits azimuth guidance only over an 
angle 5 deg. either side of the runway 
centerline, provision must be made to 
give limited guidance (flv-left, fly-right) 
to aircraft outside this coverage area to 
indicate the general direction of the 
localizer. This is accomplished by trans- 
mitting “clearance signals” from two 
fixed antenna horns at the localizer 
scanning antenna site. 

Localizer Scanning 

As the localizer scanning antenna 
beam reaches the extreme limit of its 
transmission period in one direction (3 
deg. from centerline), one of the two 
fixed clearance antennas will transmit a 
two millisecond burst of pulse-pairs 
having a 10-microsecond spacing be- 
tween pulses. Any aircraft on this side 
of the runway within 40 deg, of the 
centerline will receive this burst and 
its receiver will interpret it as a fly-left 
signal. When the scanning antenna has 
moved to the opposite end of its scan, 
another burst of pulse-pairs having 14- 
microsccond spacing between pulses 
will be radiated by a fixed antenna on 
the opposite side, causing aircraft lo- 
cated within 40 deg. of the runway 
centerline to receive a fly-right signal. 

Because the AILS scanning antennas 
will have a beamwidth of about S deg. 
in the direction of scan, the beam will 
illuminate the aircraft during an inter- 
val when its antenna is moving through 
roughly j deg. This means the aircraft 
will receive pulse-paiis having a variety 
of time spacing between pairs. But this 
range of values will be averaged by the 
aircraft receiver to establish the effec- 
tive centerline of the beam, giving the 
true azimuth/elcvation angle of the air- 

Under the terms of the FAA con- 
tract, AILS is required to exhibit an 
over-all system error (ground and air- 
borne equipment) of less than 0.03 deg. 
in measuring aircraft elevation angle 
and less than 0.05 deg. in determining 
azimuth angle, based on a standard one- 
sigma deviation. Accuracy of the DME 
function is to be within 100 ft. or 1 % 
of distance, whichever is greater. 

Because the system transmits three 
types of guidance data— azimuth angle, 
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elevation angle and distance— it is neces- 
sary to provide positive identification of 
each. This will be accomplished by 
using different time-spacings between 
the two pulses of each pulse-pair, simi- 
lar to the technique used to differentiate 
between flv-left and flv-right signals. 

Hie elevation angle data will use a 

while the DME reply from the ground 
transponder will use an S microsecond 
•pacing. Azimuth angle data will use 
spacing of 10 or 14 microseconds de- 
pending upon whether it is fly-left or 
flv-right signal. 

Unlike conventional DME units 
which can interrogate Yortac stations 
continuously, the AILS system provides 
distance measuring service only during 
the 1 50th see. time slot assigned for 
DME during each 0.2 see. cycle. 

Immediately prior to the l/30th sec. 
time slot assigned for distance measure- 
ment, the DME ground station will 
transmit a 2-millisec. burst consisting of 
about 10 pulse pairs at a 3.3 kc. repeti- 
tion rate, which automatically alerts the 
airborne equipment that it can begin its 
DME interrogations. 

Airborne Instruments Laboratory ex- 
pects to achieve a distance measuring 
accuracy which is at least five times 
higher than that obtained with stand- 
ard Vortac DME. This improvement is 
made possible because the range of oper- 
ation is limited to about 1 3 mi. and be- 
cause few aircraft must be served at any 
time. System will be able to accommo- 
date between 10 and 20 aircraft simul- 
taneously. If more capacity is needed, 
the presently vacant time slot could be 
used. 

Time Slot Buffer 

The l/30th see. time slots assigned 
for each function in the AILS cycle 
each include a 3-millisec. buffer to sep- 
arate the different functions. The buf- 
fer zones occurring at the start and end 
of the azimuth guidance scan arc used 
to transmit the fly-left, fly-right "clear- 
ance signals" to aircraft outside the 
localizer beam coverage. The buffer 
zone at the start of the DME time slot 
is used to transmit the "solicit" signal 
to the aircraft interrogators. 

The experimental AILS which Air- 

build will be designed to operate in 
the lower portion of the K-band. 15.4- 
15.7 gc. (kmc.) However, the FAA is 
not firmly committed to this frequency 
because of radar signal attenuation 
problems occurring during heavy pre- 
cipitation. The operational versions of 
AILS might be shifted to X-band, de- 
pending in part upon the results of 
tests on the experimental system. 

Airborne Instruments Laboratory 
proposes to transmit all AILS ground- 
to-air data in a channel having a band- 
width of 20 me., 8 me. of which is 


used to provide protection against ad- 
jacent channel interference from nearby 
airports. A total of 10 channels will be 
accommodated in a band of 200 me. 

An additional band of 100 me. will 
be used for the air-to-ground DME 
interrogation function. To achieve 10 
DME interrogation channels within 
this hand. AIL proposes to use 10 
different inter-pulse spacing codes. The 
first channel would use an inteqmlse 
spacing of 13 microseconds with each 
subsequent channel using a spacing 
which is an odd integer, ranging up to 
33 microseconds for channel 1 0. 

When a pilot tunes his airborne re- 
ceiver to the guidance channel of the 
airport, the appropriate inter-pulse spac- 
ing would simultaneously be selected 
for his airborne interrogator. 

The ground-monitoring radar func- 
tion will use the same two antennas 
employed for transmitting guidance 
data, as previously described. But dif- 
ferent transmitters will be used for the 
guidance and radar functions. Because 
the guidance signals need travel only a 
one-way path, the data transmitters for 
azimuth and elevation will he relatively 
low-power, currently planned for 2 kw. 
The radar transmitter will have a peak 
power of 100 kw. and operate at a 
repetition rate of 5.500 pulses per sec. 
Pulse duration will be 0.2 microsecond. 

In the event of failure of the radar 
transmitter, the guidance data trans- 
mitter can be used also to provide 
radar service, with operating range re- 
duced to several miles, according to 
George Litchford. head of All 2s avia- 
tion svstems research department. 

In an effort to minimize the adverse 
effects of precipitation on the perform- 
ance of the K-band radar, circular 
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polarization will be provided on both 
antennas. Another technique which 
will be used to minimize precipitation 
effects is a non-coherent moving target 
indicator (MTI) using double cancella- 
tion and a staggered repetition rate. 

By this means, Litchford expects to 
achieve a usable radar range of at least 
13 mi. m azimuth and 9 mi. in eleva- 
tion against a 20-square-meter-size tar- 
get in the presence of a uniform rainfall 
rate of 10 mm. per hr. along the propa- 
gation path. 

FAA Contract 

Under the terms of the FAA con- 
tract, the experimental AILS is to be 
able to define the position of an ap- 
proaching aircraft 2.000 ft. from touch- 
down to within 15 ft. in azimuth and 
elevation and to within 50 ft. in range. 

Where existing PAR radars use a 
single antenna installation for both 
azimuth and elevation functions, re- 
quiring it to be placed off the runway 
centerline and near the point of touch- 
down. the separate AILS antennas per- 
mit each to be located at optimum 
positions. The low-slung azimuth an- 
tenna will be installed at the end of 
the instrument runway on the extension 
of the runway centerline. This will 
enable it to be used as a taxi radar so 
controllers can determine when the 
rnnwav is clear of traffic. 

Because the azimuth and deration 
guidance and radar transmissions must 
be rather closely synchronized in time, 
the scanning motion of the two AILS 
antennas also must be synchronized. 
Each is driven by a novel torque-tube 
arrangement which resembles a tuning 
fork in that it oscillates at its own nat- 
ural frequency. The azimuth antenna 
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Inland Gearless Torquers give 2-axis 
precision to Reeves Radar Pedestals 


Precision Radar Pedestals . . . manufactured by Reeves Instrument Cor- 
poration, Subsidiary of Dynamics Corporation of America .. . play vital roles 
in major satellite and missile programs. Designed to accommodate reflec- 
tors up to 30-feet in diameter, they feature 5-second angular accuracy, 
azimuth load bearing ratings at 250,000 pounds and tracking rates from 
zero to 10 rpm in azimuth and from zero to 1/2 radian/second in elevation. 
Accurate 2-axis servo-positioning of these Reeves Pedestals is effected 
by Inland Gearless Torquers ranging in torque output from 500 to 3,000 
pound-feet. 

Fast, high-resolution response to servo-position error signals is a major 
reason why Inland Gearless Torquers win so many missile and space- 
vehicle assignments. The superior performance of these direct-drive d-o 
torque motors comes from torque-to-inertia ratios 10 times higher than 
equivalent gear-train servo motors. Moreover, their compact pancake con- 
figuration meets space and weight restrictions. 

What’s your problem? If you're currently planning a servo system calling 
for output torque between 20 ounce-inches and 3000 pound-feet*, compare 
Inland Gearless Torquers with any alternative. Write for all the facts today, 
347 King Street, Northampton, Massachusetts. 

•Higher torque output levels can be provided on special order. 

% INLAND 

subsidiary of KOLLMORGEJV 


will serve as the master, or reference, 
with the elevation antenna slaved to it. 
If the elevation antenna should fall 
slightly out of phase, a servo-driven mass 
will be shifted to bring it back into syn- 
chronism. 

Litchford is hopeful that the use of 
circular polarization and MTI will en- 
able AILS to provide acceptable skin- 
track radar service at K-band. Other- 
wise it will be necessary to shift to 
X-band which will require larger and 
more expensive antennas to achieve 
comparable precision. 

Improved Display 

From the ground controller's view- 
point. AILS will provide five scans of 
the target per second, roughly twice the 
number obtained from existing PARs, 
giving an improved quality display. 

The airborne AILS equipment which 
Airborne Instruments Laboratory is to 
deliver under the FAA contract is to 
be housed in two i-ATR size cases. 
Using miniaturized construction tech- 
niques. but not resorting to microcir- 
cuitry, Litchford estimates the produc- 
tion airborne equipment should weigh 
about 30 lb., not including flare-out 
computer. 

Self-Check 

Because the accuracy of the air-de- 
rived data is dependent upon accurate 
measurements of time spacing between 
pulse pairs, AIL designed into its orig- 
inal Flarescan receiver a provision for 
automatic self-check. Immediately 
after each scan of the ground antenna, 
two internally generated sets of pulses 
with pre-selected time separations were 
introduced, measured and compared 
against known values to assure that 
equipment was operational. Similar pro- 
visions will be included in the six re- 
ceivers which the company will deliver 
to the FAA. 
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veloping UHF tactical o 
ccivcis for use on naval vessels.^ West- 

circuits. ONR's goal is naval equip- 
ment that, by the end of the decade, 
can operate maintenance free for two 


► Range-Range Rate System Location 
Unclear— Installation of one of National 
Aeronautics and Space Administration's 
three new range and range rate system 
stations near Johannesburg. South Af- 
rica, is being delayed pending resolii- 

situation in that nation. NASA is re- 
considering where to place the mobile 
station, but is limited in its geographical 
selection by a desire to maintain con- 
tinuous world-wide satellite coverage. 
The other two stations will be situated 
in the United States and Australia. The 
range and range rate system supple- 
ments Minitrack, providing rapid satel- 
lite orbital determination by deriving 
range, range rate and angle data with 
the cooperation of a satcllitc-bomc 
transponder. The system is being built 
tor Goddard Space Flight Center by 
Motorola's Military Electronics Div. 

► Using Nature for Passive Comsat 
Control— Westinghousc Electric Corp. 
is studying the application of solar pres- 
sure and the effects of the earth's 
magnetic field for positioning and eon- 
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trolling the attitude of passive com- 
munications satellites. The work is 
being done for National Aeronautics 
and Space Administration's Langley Re- 
search Center. 

► Helicopter Rotor Blade Antenna- 
Feasibility of using the main rotor blade 
of a helicopter as a radar scanning an- 
tenna is to be investigated by Bell 
Helicopter Co. under a $29,700 con- 
tract awarded by the Office of Naval 
Research. 

► Large-Area Thin Films to Ease As- 
sembly— Large-area thin-film microcir- 
cuits, which arc expected to simplify 
circuit card assembly in items of equip- 
ment and reduce the number of inter- 
connections among circuits, are being 
fabricated by the Solid State Systems 
Div. of Motorola. Making large-area 
microcircuits in the substrate sizes be- 
ing explored by Motorola (up to 2 in. 
by 2i in.) requires reasonably high 
yields to be economically feasible. A 
typical circuit made as part of this effort 
is a 16:1 divider and amplifier, contain- 
ing 75 passive thin-film components 
deposited on a 1 J in. by H in. substrate 
with 35 to 40 micro-transistors and di- 
odes serving as active elements. The 
group also is developing difficult-to- 
achieve thin-film coils, now being de- 
posited with thin ferrite films on ferrite 


substrates. Objective of this work in- 
cludes development of coils with per- 
meabilities of 100. 

► Signed-on-the-Dottcd-Line — Recent 
Hirers include: 

• Motorola Semiconductor Products 
Div., Phoenix, Ariz., will conduct an 
investigation of semiconductor surface 
passivation, devoted specifically to the 
problem of developing passivating tech- 
niques for the surfaces of hybrid-thin 
film and semiconductor microcircuits. 
Contract value is $436,702. 

• Acronutronic Div. of Philco, Newport 
Beach, Calif., will conduct a six-month 
study of penetration aids for the Army's 
Pershing missile under a $285,000 con- 
tract awarded by the Amy Missile 
Command. 

• Sylvania Electric Products, Buffalo, 
will explore techniques to block jam- 
ming of space communications in a 
one-vear RADC program. Contract 
value is $96,554. 

• Radio Corp. of America, Princeton, 
N. J, has begun an investigation of the 
use of organic materials in molecular 
electronics under a $49,877 contract 
from USAF's Aeronautical Systems Div. 
The same laboratory will investigate 

terials suitable for lasers in another ASD 
contract, this one for $64,858. 
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. . . creative minds . . . 

The twain do meet— in full harmony— at 
CHRYSLER Corporation SPACE Division. 

The scope of Chrysler's responsibilities in 
the SATURN I program holds out exciting oppor- 
tunities for creative, experienced engineers and 
scientists at all levels and in many disciplines. 

Design, engineering, assembly, test, and 
launch preparation activities are moving ahead 
on schedule. Challenging assignments beckon to 
improve performance and develop new concepts 
for the Saturn I space vehicle. 

As we embark on each new phase, new 
openings develop. Programmed expansion w'ril 
create rewarding advancement opportunities for 
those who join us now. 


engineering skills . . . 

If you hold a degree and have experience in 
any of the disciplines listed on the page opposite, 
and if you think in terms of tomorrow as well 
as today, you will find a congenial, professional 
climate at Chrysler, where you are encouraged 
to translate your creative ideas into action. 

Chrysler activities on the Saturn I are divided 
among three pleasant Southern locations. 

Send your resume, in complete confidence, 
to Section A-5, Personnel Department, at the 
location of your choice: 

P.O. Box 26018. New Orleans 26. La. 

P.O. Box 857, Huntsville. Ala. 

1111 Sheridan Road. Melbourne. Fla. 

An equal opportunity employer. 


SPACE DIVISION 


CHRYSLER 

CORPORATION 



EQUIPMENT 

Solid-Rocket Milling Device Offers 
Cost Reduction in Labor, Material 


By Roderick D. Hibbcn 

Thiokol Chemical Corp.’s Wasatch 
Div., Brigham City, Utah, has built 
and tested a solid propellant milling 
machine which promises significant re- 
ductions in material and labor costs in 
the fabrication of solid rockets. 

The milling machine successfully cuts 
starpoint burning-chamber configura- 
tions in solid-propellant rocket motors. 

The Air Force Material Laboratory 
at Wright-Pattcrson AFB funded the 
design and development of the machine 
under a S 300,000 four-phase contract 
which included investigations of seg- 
mented collapsible mandrels. 

A machine was needed which could 
make cuts in the propellant core, within 
the rocket motor casing, for designs in 
which case openings are smaller than 
the desired propellant burning cavity 
diameters. 

Conventional Designs 

In conventionally designed rocket 
motors, a mandrel is first placed in the 
motor case. The propellant is then 
poured into the case and cured. Fol- 
lowing curing of the propellant, the 
mandrel is removed, resulting in the 
required burning chamber configura- 
tion. 

The milling machine enables engi- 
I ncers to evaluate a number of different 
burning chamber configurations— to op- 
j timizc engine design— without costly 
\ procurement of different mandrels. 

Tire mandrel used in the first stage 


of Minuteman is a good example. It 
costs about $20,000, while high-carbon 
steel milling heads for Thiokol’s ma- 
chine cost about $125 each. 

An additional advantage which re- 
sulted from machining solid propellants 
is that the lead time needed for design, 
fabrication and delivery of the mandrels 

The machine will mill within a 
0.004-in. tolerance, which eliminates 
any possibility of propellant shrinkage 
that occurs when propellant burning 
cavities arc molded around mandrels, 
according to Thiokol. 

Motor Fabrication 

Fabrication of a rocket motor using 
the Thiokol machine begins with load- 
ing the motor casing with solid pro- 
pellant. After the propellant has been 
cured, a small-diameter reusable man- 
drel is removed, leaving a cylindrical 

With the motor in a vertical position 
and the milling machine over it, the 
cutter shaft is lowered through the pro- 
pellant core to the bottom of the motor 
case. The cutter blade-a two-fluted 
type— automatically moves out from the 
shaft and mills the forward radius of 
the burning cavity. The blade then 
moves up the core as it mills the pro- 
pellant to the required configuration. 

For starpoint patterns, the machine 
mills one point at a time, stopping 
when each starpoint has been milled. 
The cutter blade then returns to the 
bottom of the case and is manually in- 


VARIOUS SAMPLES of solid propellants show some cutting patterns which have been 
achieved with the rocket milling machine developed by Thiokol’s Wasatch Div. 
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dexcd to the next starpoint location. 

Previously, the idea of machining 
solid propellants was thought to be 
too hazardous because heat generated 
in the machining operation might cause 
auto-ignition of the propellant. The 

E ropcllant initially machined by Tliio- 
al used a copolymerized resin binder 
called PBAA (polybutadienc-acrylic 
acid). This resin auto-ignites at a tem- 
perature of about 525F, sustained over 
a period of 1-2 min. 

Tests were conducted to determine 
the temperature of the cutting blade at 
the maximum feed rate. Propellant 
blocks were machined under conditions 
beyond normal requirements in these 
tests. Thermocouples located on the 
cutter blade indicated a temperature of 
1 3 5F— well below the auto-ignition tem- 
perature of most solid propellants. The 
cutter blade travels up the propellant 
core at a 25-in./min. rate so that heat 
transfer to the propellant is insignific- 

Sofety Features 

Safety features that Thiokol found 
necessary in designing the milling ma- 
chine arc an air-driven motor and oper- 
ation of the machine by remote con- 
trols. 

Air jets around the cutter blade fa- 
cilitate removal of propellant chips. 
Chips from milling are removed from 
the rocket motor case through a vac- 
uum line which empties into a water 
damp container. 

Certain guides and controls which 
undergo friction were coated with 
Teflon. Almost all other moving parts 
were sealed to prevent fouling or fric- 
tion with propellant shavings or air 
dust. 

The milling machine is currently 
being used in the fabrication of rocket 
motors with an 18-in. diameter and 30- 
in. length. Fabrication of smaller rock- 
ets than these using the machine is not 
practical, but Thiokol feels that its po- 
tential lies in the larger solid rockets 
such as the first-stage Minutcman mis- 
sile motor and the mobile medium 
range ballistic missile (MMRBM). 
Other Uses 

Other applications for the machine 
under study are the design of a milling 
head to cut thrust reverser cone seg- 
ments in solid-propellant motors for 
two new weapons systems. Manufac- 
turing of each cone segment requires 
16 hr. labor and S980 in material 
costs, while the milling machine is said 
to take one hour to do the same opera- 
tion with no material costs. 

Thiokol is investigating an alternate 
method of indexing the rotational posi- 
tions of the cutter head to eliminate 
manual indexing of the cutting posi- 
tions. This would permit the cutter 
head to rotate continuously around the 


shaft so that spiral and other unusual 
burning chamber configurations could 
be cut in the propellant core. Such 
configurations have been impossible to 
shape and evaluate in rocket motor 
design studies to date, according to 
Thiokol. 

The criterion for machineability of a 
solid propellant is that its ingredients- 
the fuel, oxidizer and binder— mix into 
a flexible grain core size. Stability of 
the propellant under the temperatures 
associated with machining is essential. 
In plastic rocket motor cases with 
radial slots, the expansion rate in the 
case during combustion is very high. 
As a result, the grains can crack, caus- 
ing detonation or high, fluctuating 
burning rate if the propellant mixing 
doesn't result in a homogeneous grain 

Albert Hornsey, program manager of 
the grain core mandrel studies at Thio- 
kol feels that extending the machining 
technique to nitroglycerine-base pro- 
pellants is unlikely at this time due 
to their low auto-ignition temperature 
and difficult handling properties. 

However, tests are currently under 
way at the Wasatch Div. to see how 
many solid propellants can be shaped 
using the new milling machine. 
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WHO’S WHERE 


(Continued from page 13) 

Honors and Elections 

Dr. Ebcrhardt Rcclitin, assistant dircetor- 
Decp Space Instrumentation Facility, and 
Walter K. Victor, cliicf-Tclecomnuinica- 
tions Div., Jet Propulsion Laboratory. Cali- 
fornia Institute of Technology, have re- 
ceived a joint S 3.000 award from National 
Aeronautics and Space Administration in 
recognition of their pioneering work in 


The following ha 




(Edwards AFB), the Lilienthal Medal, 
awarded for remarkable performance in 
glider flving; Donald L. Piccard. Raven In- 
dustries '(Sioux City, Iowa), the Montgolfier 
Award for the best international balloon 
performance in 1962; Mrs. Grace M. Harris 
of the Aero Club of Kansas City (Mo.). 
Philip S. Hopkins, director of the National 
Air Museum (Washington, D.C.) and W. 
w. Millikan. Washington representative 
for Northrop Corp.. F. A. I. Paul Tissandier 
Diplomas, awarded for outstanding service 
to aviation in general and sporting aviation 
in particular; Cosmonauts A. Nikolavev and 
P. Popovich, Gold Space Medals, a new 


V. I. a 


>r their tv 


flights; Col. A. Mantclli of Italv, the Louis 
Blcriot Medal for setting an altitude record 
of 21.976 ft. in a light plane; Gilbert Salo- 
.non of France, the F.A.I. Bronze Medal 
for organizing aeronautical essay competi- 
tions and the International Aeronautical 
Film Festival. Deauville, France. Sept. 9-1 5. 
The F.A.I. Gold Medal was not awarded 
for 1962; the late Dr. Theodore von Kar- 

award, but it has never been presented 
posthumously. 

Prof. Marcel Nicolet, director of the 
Centre National dc Rccherchcs de l'Espace 
in Belgium, has been named recipient of 
the 1963 Daniel and Florence Guggenheim 


Changes 

Richard S. Johnston, chief. Crew Systems 
Div., Manned Spacecraft Center, National 
Aeronautics and Space Administration, 
Houston, Tex. 

Joseph F. Clavton. director of planning. 
The Bendix Coro.'s Systems Div., Ann Ar- 
bor, Mich. 

Eugene F. von Arx, chief engineer, 
Sperry Gyroscope Co.'s Inertial Div., Great 
v.,„i. xi v 


liington. D. C.. op 
industries, Inc. 

Dr. Daniel C. Schiav 
liability, test and evalual 
Orlando (Fla.) Div. 
Lambert L. Lind. Is- 


lington (D.C.) 

raft Corporate 

ington Conn. 


1964 

BUYERS 

GUIDE 

ISSUE 

QUESTIONNAIRES . . . 

. . . Have been mailed to more than 6,000 aero- 
space manufacturers, R&D organizations, service 
companies and distributors. Was your com- 
pany listed in the 1963 issue? If not, write im- 
mediately to: 

BUYERS GUIDE DEPARTMENT 
AVIATION WEEK & SPACE TECHNOLOGY 
330 West 42nd Street 
New York 36, New York 

and request that your company be moiled a 
Buyers Guide questionnaire. 

The Buyers Guide issue will be read and referred 
to by over 85,000 engineering-management-mili- 
tary men throughout the aerospace industry. Your 
company's listings will be exposed to these key 
buying influences at the precise moment when 
buying information is needed. 

There's no charge for this opportunity. Be sure 
your company's products, systems or services are 
listed in: 

Aviation Week & Space Technology's 
1964 BUYERS GUIDE ISSUE 
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FEDERAL SYSTEMS DIVISION 

SPACE GUIDANCE CENTER 

SYSTEMS DEVELOPMENT ENGINEER 

Here's your chance to participate in active current programs and advancec 
developments at the IBM Space Guidance Center. Our work covers < 
broad spectrum from odvanced device development to the theoretica 
investigations of future space missions. Post accomplishments include: 

The rugged IBM computer used in the guidonce system tha 
directs the TITAN II Intercontinental Missile. 

The development of on odvanced memory for the NASA Orbit 
ing Astronomical Observatory. 

Guidance computers for GEMINI spoce croft and the SATURN 



Which of these assignments interests you? 

Conceiving and defining guidance and control systems 

Performing systems analyses,- defining programming requirement! 

Defining systems equations ond techniques for solving them 

defining testing ond design criteria 

'Stole of the ort' logic and circuit development 

Investigating future ground support equipment requirements 

To assist you: 

A simulation facility which Includes real time integration of: 

An analog computer 

The IBM 7090 digital computer 

The IBM 1620 digitol computer 

An incremental computer, available individually or collectively 
An extensive computational group will ossist you in problems requiring 
detailed computer synthesis. 

A special programming group is ovoiloble to provide programming sup- 
port for special-purpose computers and to assist in the definition of the 
computer instruction requirements. 


Background 

At least five years' experience in: 

Computer simulation and opplications 
Error analysis 

Guidance hardware development 
Digital computers 
Laboratory and flight test 
Servo ond automatic controls 
Direction of systems group activities 
Flight control analysis and development 
Communications theory, hardware development 
Please write, outlining your interests, to: 


Clinton H. Grace, Mgr. of Engineering 
IBM Space Guidance Center 
Dept. 524G5 
Owego, New York 





EMPLOYMENT 

OPPORTUNITIES 



MANAGER 

OF 

AERONAUTICAL 

ENGINEERING 





ENGINEERS 

AERODYNAM1CS-AE 



Cornell Aeronautical Laboratory, 
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The Pleasant 1 
of Connecticut 


...where technical challenge goes hand in hand with the good life — 


At Sikorsky Aircraft, expect your engineering day to be 
filled with fast-paced, rewarding action and accomplishment. 
Wc can promise that. You’ll be merging your talents with 
the leader in a demanding field — advanced VTOL aircraft 
systems. And our far-ranging military, commercial and 
industrial programs demand the utmost of sophisticated 
technology to anticipate the needs of the future. 


way drive away. Hard to decide? TVe like them all— and 
so will you. 

SOME OF OUR INTERESTING AREAS OF OPPORTUNITY FOR 
AIRFRAME ENGINEERS ARE: 

POWERPLANT INSTALLATION • PRELIMINARY DESIGN 
WEIGHT CONTROL • RELIABILITY • STRUCTURES 


And what about “after-hours” life in Connecticut? Try to 
decide what you'll like best. It could be the exhilarating 
swing of the four seasons. The transition from beach life 
to golf and yacht clubs— from ski resorts to Shakespearean 
drama. And all, almost literally, in your own backyard! 
Perhaps it’s the serene, uncongested living in pleasant 
villages or suburban towns— with their emphasis on superior 
educational facilities. Or again, the many cultural activities 
—with the accent on nearby New York— just a brief park- 


A NOTE ON ACADEMIC ADVANCEMENT: 

The multiple benefits of Connecticut life are further en- 
hanced by the opportunity to earn advanced degrees 
through a corporation-financed Graduate Education Pro- 
gram. These programs are available at such accredited 
schools as Yale University, Rensselaer Polytechnic Institute 
(Hartford Graduate Center) and Columbia University. 

ments, to: Mr. Leo A. Shalvoy, Engineering Personnel. 


Sikorsky Aircraft ™ - ~™ 
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Searchlight Section 


-TIME DC-6A/B 

□W IN OVERHAUL 
ON OR BEFORE SEPT. 1 



Aaxico Airlines 


OAKLAND 14, CALIFOR 
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LIFTING -BALLISTIC REE/VTRV 

Gemini, America's two-man rendezvous spacecraft, 
will utilize a reentry technique involving 
a combination of lifting and ballistic trajectories. 

After retrograde firing, the crew will position Gemini's 
off-set center of gravity with attitude control jets to reorient 
the drag vector and create a component of lift. 

This lift will enable the crew to precisely maneuver Gemini to any point 

in a landing area encompassing 28,000 square miles 

(more than three times the area of the state of Massachusetts). 

A paraglider will be deployed in later flights, 
enabling the astronauts to control their glide 
to a prepared landing field. 


Gemini, Asset and Aerobaiiistic Spacecraft • 

Phantom u Fighter, Attack and Reconnaissance Aircraft • Electronic Systems and Equipment 1 
Ta/os Missile Airframes and Engines • Automation 


Engineers and Scientists: Employment opportunities exist at McDonnell. An Equal Opportunity Employer. For information, write: McDonnell , Box 516, St. Louis 66, Mo. 



